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Getting started 



1.1 Hardware, Software & Information Technology 
Understand the basic concepts of hardware, software and 



information technology (IT) 
Hardwar^ 



The term hardware refers to the physical components of your computer such as the 
system unit, mouse, keyboard, monitor, etc. 



Software 



■X 
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The software is the instructions that makes the computer work, for instant, when we^ 
type in word via the keyboard, the software is responsible for displaying the corre^ 
letters in the correct place on the ROM, DVD or on a diskette (floppy disk) and$fs 
loaded (i.e. copied) from the disk into the computers RAM (Random ^pess 
Memory), as and when required. 

The set of instructions that accomplish specific task(s) are called programs, while the 
elements that used as inputs are called Data which in turn become Information after 
being processed by these programs. 
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Information Technology (IT). 

This is a general term that's to the use of computers as an aid to creating 
and maintaining data, i.e. information. IT is related to all aspects of 
managing and processing information, especially within a large 
organization. Computers are critical to managing information, and 
departments. Alternative phrases are IS departments (Information 
Services) or MIS departments (Management Information Services). 
People working with computers within large companies will often refer to 



them. 
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1.2 Types of computer £<> 

Understand and distinguish between main-frame computer, 
minicomputer, network computer, personal computer, and 
laptop computer in terms of capacity, speed, cost, and 
typical users. Understand the terms intelligent and dumb 
terminal. j& a^C 

/ 

Mainframe Computer 

Mainframe computers are the gig, powerful, expensive computers used in the 
background M most large organizations. The power of the mainframe can be 
distributed among many people accessing the mainframe either via a PC or others 
(Work stations and Terminals). 
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Minicomputer 

Like mainframe, these are very powerful and also expensive. In many ways, the old 
difference between mainframe and minicomputer have blurred in many cases. The S 
two words are almost interchangeable. In former days, the mainframes were the > 
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biggest computers that organizations would use, the minicomputers were used 
sized companies. 

Super computer ^0 

A super computer, as the name implies is an incredible powerful with a phenomenal 
capacity for processing data. They are using extensively by military. In civilian use, 
they tend to be used for research and also in the areas such as weather forecasting 
where a tremendous amount of data has to be processed rapidly and used to make 
predictions. 

More information: http//w w w. cray . com/ 
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Difference Between PC And Mac 

IBM invented the PC (Personal Computer) way back in 1981. all PCs released since 
then are in many ways compatible with the original design, though many extensions 
QtP the original design have been made. The term PC compatible relates to PCs 
manufactured by companies other than IBM that are compatible with traditional PC 
specification, (see Fig.2-1) 



/ 

In the early days, most PCs ran an operating system called DOS (Disk operating 
system). These days most PCs will be running .a version of Microsoft Windows 
(Windows 95, Windows 98, Windows Me, Windows 2000, and Windows XP). 

The Apple Mac is a computer, but not a PC. It uses a different operating system, and 
required special versions of application programs (such as word-processors or 
spreadsheets). Even the hardware have to be customized to some extent to be able to 
be connected to a Mac. In the early days the thing that really distinguished the Mac 
cover the PC was GUI (Graphical User Interface), or in plain English the way you 
could use the mouse to drive computer. In the early days of the PC, you really had to 
be a bit of an expert to use and maintain your PC! 
In the early days, to network PCs together was complicated task 

/ 

Networked computer 



A network allows you to connect two or more computers together. This allows data 
stored on the PC to be retrieved by other PCs connected to the network. It also allows 
the sharing (^resources, thus instead of each PC requiring its own printer to be 
directly connected to it, you can have a single printer shared amongst many 
networked PCs. In the early days, to network PCs together was complicated task, only 
to be attempted by qualified professionals. These days most people with good 
working knowledge of Microsoft Windows can install and configure a Windows 
based on network. However to get best out of your network, in terms of performance 
and security, still requires a qualified, experienced technician. (See Fig. 3-1) 

Laptop & Palmtops computerg^ 

Laptop computers as the name implies are small, portable computers that can 
on batteries as well as mains power. They use special screens Called LCD (Liquid 
Crystal Display) , rather than the traditional bulky VDUs (visual Display Units) or 
CRT Monitor (Cathode Ray Tube) which allows for longer battery life as well as 
portability. A newer term indicates a very small Laptop. These are especially popular 
with salespersons on the move or people giving presentations. While they tend to still 
be more expensive than an equivalent Desktop computer, they can now match the 
power of a Desktop computer. Palmtops are even smaller computers. (See Fig.4-1) 



1.3 intelligent & Dumb Terminals 



Intelligent Terminal 

Q^n intelligent terminal, for example a PC, perfor^a lot of the processing locally i.e. 
\ within the PCs CPU (Central Processing Unit). Thus, you could use PC, linked to 
mainframe to extract the required information from the mainframe and then perform 
analysis of that data on the PC. 
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Dumb Terminal A 



A dumb terminal has very limited processing capabilities itself, but allows you 
connect to a large powerful computer such as a mainframe. When you process your 
data from the dumb terminal, it is the mainframe at the other end of the network that 
has performing all the calculations. The dumb terminal only allows you to enter your 
data and displays the information on the screen. 

cvS 



1.4 Computer Speed And Capacity Issuer 
CPU Types 

Modern PCs use some sort of Pentium (or equivalent) Central Processing Unit 
(CPU). There is a number of different Pentium CPUs in the market (PI, P2, P3 and 
P4Xand to get information of the latest types read the computer press or visit the Intel 
Web site. Old computer may have a 586 rather than an Intel Pentium in it. This simply 
means that the CPU is not made by Intel, but by some other manufacturer, such as ^ 
Cyrix or AMD. The Pentium name is copyrighted by Intel and only Intel CPUs can be*^* 
called Pentium CPUs. \/ 
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Clock Speed 

The computer clock speed govern how fast the CPU will run. The higher the clock 
speed the faster the computer will work for you. The clock speed is given in 
Megahertz (MHz). The originally IBM PC ran at 4.77 MHz, whereas modern PCs will 
often run at over 600 MHz which gives you an idea of how far things have progressed 
since the introduction of the original PC. The higher the MHz speed the faster the 
computer. Today, PCs with new Pentium processors have speeds of more than one or 
some several Gigahertz (GHz) (e.g. 1.6, 2.5, 3. 3... .GHz). 
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^you are using a Windows based on system, tlj^you will often see great (Random 
X Access Memory). It is the Main Memory of any PC. 
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Hard Disk Speed And Storage capacity ^ 



Hard disks are also measured by their speed, defined by disk access time, which is S^C 
measured in milliseconds. The smaller this fc|bess time the faster the hard disk will 
store or retrieve data. The data storage capacity of hard disks continues to increase «\ 
new products are released. The disk storage capacity is measured in Gigabytes (GB). 
1 GB is equivalent to 1024 MB. Hard Disk with 40 GB, for instance, might be 
partitioned to several virtual partitions or disks, starting with letter C then D, E and so 
forth. c$ • 



1.5 Main Parts of a Personal Computer^ 



The System Unit 

The "System Unit" is the name given to the main PC box (The Case) that houses the 
various elements that go together to make up the PC. For instance within the system 
unit is the computer system's motherboard, which contains all unit also houses items 
such as the hard disk, the floppy disk and CD-ROM Drives... etc. system units come 
in two basic varieties, the tower version, as illustrated, or a desktop version, which is 4 
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design to sit on your desk, and yoa^JKplace your monitor on top of the system unit. ^ 

The Mother Board System k ^ 

The mother board system is contained with your system unit and all the vital 
computer's parts plug directly into the system board. The CPU is normally housed on 
your system board along with all other electronic components. Other item such as the 
hard disk are attached to the system board, either directly or via cables. These boards 
are getting smaller and smaller as the components become more integrated. If you 
open up a system unit these days, mainly it is full of fresh air. (See Fig. 5-1) 
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The CPU ,\ 

The CPU (Central Processing Unit) is normally an Intel Pentium (or equivalent) and it 
is one of the most important components within your computer, it determines how fast 
your computer will run and is measured by its MHz speed or GHz. It is the CPU that 
performs all the calculations within the computer. 
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Memory (RAM) ^ 

The RAM (Random Access Memory) within your computer is where the operating 
system is loaded to when you switch on your computer and also where applications 
are copied to when you load an application, such as a word processor or database 
program. When you create data, (e.g. letters and picture), these are initially created 
and held in RAM and then copied to disk when you save the data. 

ROM-BIOS oV 

The ROM-BIOS (Read Only Memory-Basic Input Output System) chip is a special 
chip held on your computer's system (mother) board. It contains software that is 
required to make your computer work with your operating system, for instance it is 
responsible for copying your operating system (such as Windows) into RAM when 
you switch on you^^nputer. 

Serial Porfc5 kV 

The serial port is a socket located at the back of your computer that enables you to 
connect items to the computer, such as a Modem. They are commonly labeled as 
COMlorCOM2. 

Parallel Port 

The parallel port is a socket located at the back of your computer that enables you fio 1 v 
connect items to the computer, such as a Printer. It is commonly labeled as LPTL&r 
LPT2. \ < 

Universal Serial Bus (USB) 

The Universal Serial Bus is a relatively new item within the PC. You will see one or 
more USB sockets at the back (or in front as well) of the system unit, allowing you to 
plug in devices designed for the USB. These devices include Scanners and digital 
Cameras, Printers, IR, Flash disk (Memory)... etc. 
(See Fig.6^T\ 
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The Monitor 

£ 

The monitor is the TV type screen that you view your programs on. They are supplied 
in different sizes, common sizes range from 15 tflyil inches screens. You should be 
aware that poor quality or badly maintained monitors can harm your eyesight. Both 
CRT (Cathode Ray Tube) and LCD (Liquid Crystal Display) monitors are used now. 
(See Fig. 10-1) &> 

/ 
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The keyboard ^ 

The keyboard allows you to type information into the computer. It has evolved over 
the years and many people now use a Microsoft style keyboard, which has additional 
keys designed to make Windows easier to use. (see Fig. 9-1) 

The Mouse ^ 

When using an operating system, such as Microsoft Windows, you use the mouse to 
select drop down menus, to pq^it and click on items, to select items and to drag and 
drop items from one place to another, {see Fig. 9-1) 

CD-ROM 4° "N> 

Most computersAate now supplied with a CD-ROM (Compact Disc-Read Only 
Memory) drive. CD-ROM discs look exactly like music CDs but contain computer 
data instead of music. The advantage of a CD-ROM is that can hold a vast amount of 
data (equivalent to the storage capacity over 450 floppy disks). The other big 
advantage of CD-ROMs is that they are interchangeable. This means that you can 
own a range of different CD-ROMs and choose which one to insert into your CD- 
ROM drive. {See Fig. 8-1) 

D Drives 

DVD disks contains vastly more information than traditional CD-ROM disk. The^^ 
also transfer the data from the disk to the computer far faster, allowing you to watch 
movies on your computer scre^^Jee Fig. 8-1) 

A CD-ROM can store from 700 to 800 MB of data, while a single-layer, single-sided 
DVD can store 4.7 GB of data. 

The two-sided DVD standard allows a capacity of 8.5 GB, and if double sided ups the 
storage capacity to 17 GB (or over 25 times the data storage capacity of a CD-ROM). 

$ f 

Floppy Disk 

Floppy disks are also known as diskettes. They are very slow compared to hard disks 
or CD-ROMs, and hold relatively small amount of data (1.44 Mbytes). Sometimes 
people will back (i.e. copy) important data from their hard disk to floppy disk. 
However, as diskettes are notoriously unreliable, this not the best way of backing up 
valuable data (but is better than nothing). {See F^. 8-1) 
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Hard (Fixed) Disk ^ 

V 

Hard disks are the main, large data storage area within computer. Hard disks are used 
to store your operating system, your application programs (i.e. your word processor, 
games... etc) and your data. They are much faster than CD-ROMs and floppy disks 
and can also hold much more data (Mass storage). (See Fig. 8-1) 

Flash Disk (Memory) ^ 

A portable storage device that is using the USB connection with capacity between 
128MB and several GB. 

Peripheral device 

A peripheral device is any device that you can attach to your computer. 



Thus you could attach a scanner or modem to your system unit. 
Additional Items or Cards 

many extra components can easily be fitted to your computer, which has the 
advantage of making the computer upgradeable as newer and better hardware comes 
along <>? C£ 

Sound Cards & Speakers 

many computers are now supplied with sound cards and speakers that mean that when 
you run "Multi-Media" programs, you can listen to sounds that are played back via 
your computer. If you have a microphone and suitable software, you can also reco&> 
sounds. You can even purchase special software that will allow you to talk to y©ur 
computer and get the computer to type the words you have spoken on your screen. In 
time, this type of software may replace the keyboard. 

Modems y© 

A modem is a device that is used to attach your computer to the telephone system. 
The modem converts data into sound that is sent over the telephone line, the receiving 
modem turns up the sounds back into data. If you wish to connect to the Internet, you 
will need a modem. 

Printers 

Most data is printed once you have created it and there are a vast number of different 
printers available to accomplish this. Most common are ink jet (or Bubble jet) and 
laser printer both of which can now produce colored output. In large organizations, 
laser printers are most commonly used because they can print very fast and give very 
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high quality output. Laser printers produce high quality at high speed. They are called 
"laser printers" due to the fact that contain a small laser within them, (see Fig. 10-1) 



Scanners allow you to scan printed materials into your computer, which 
can then be stored within thsycomputer. These pictures can then be 
altered, resized and printed as required, (see Fig. 10-1) 



Recordable CDs 

CD-ROMs are read-only devices, but increasingly people are purchasing a special 
type of CD drive unit that allows you to record data (and music) to your own CDs. 
These devices require that you purchase special CDs that^ou can write to, called CD- 
R (Compact Disc Recordable). 



Digital Cameras 



Unlike Traditional cameras which use films to catch views, the digital cameras are 
using RAM or SD card to store the taken pictures digitally and transfer them directly 
to the computer. Pictures Resolution measured by Mega Pixels, (see Fig. 7-1). 



Some Important Remarks 



Hardware 

(a) Types of input devices:- Mouse, keyboard, scanner, light pens,^ 
joysticks, voice input for PCs, digital cameras. 

(b) Types of output devices:- the VDU (Visual Display Unit)^r 
monitors with VGA (Video Graphics Array) or SVGA (Super 



VGA) graphics for games, Printers, plotters, speakers. 
(See Fig. 10-1) ^ 

❖ Software 

(a) V Operating System : DOS (Disk Operating System), Windows. 
A) (DOS or MS-DOS is using direct commands to tell the computer 
what to do, such as (COPY C:\filel.txt D®, While Windows is 
using a Graphical User Interface(GUI) method, such as Mouse 
movements and clicks, menus, icons. . . 
^ (b) Application program: Word-Processing programs, databases, 
Excel, Graphics programs, Statistical Packages (Mini-tab, SPSS, 
and Stat-graph), AutoCAD, Photo shop and many others. 



❖ 



(a) 



Measuring Memory 



(b) 
(c) 
(d) 
(e) 
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Bit:- all computers work on a binary numbering system, i.e. they 

process in one's or zero's, this 1 or 0 of storage is called a bit. 

Often hardware is specified 4%>a 32-bit computer, which means the 

hardware can process 32 bits at a time. 

Byte:- A byte consists of eight bits 

Kilobyte:- A kilobyte (KB) consists of 1024 bytes. 

Megabyte:- A Megabyte (MB) consists of 1024 Kilobytes. 

Gigabyte:- A Gigabyte consists of 1024 Megabytes. 
Files:- Data and programs are stored on your disk as files. There are 
different types of files, such as the files that you store your data in, the 
files that contain your programs and also files used to store your 
operating system (such as Microsoft Windows). 

Directories (Folders):- Directories or folders are used to group files 
together. Folders can also contain subfolders. 

Records:- A record is a collection of data held within a file. It is the 
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sort of storage unit used by a database. vO 

the top 



In thj^ example, we have the root folder at 



. Below this are three 



® Diagrammatic representation of folders, as illustrated below 
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Figures of Chapter- 1 




Fig.1-1: Mainfmme GojApmerSJjCOU] 
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Fig.2-l:aPC. A 
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Fig. 3-1: a simple Network 




Fig.4-1: a Laptop computer 
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Exercises 



Group 1 



i- 

2- 
3- 
4- 
5- 
6- 
7- 
8- 
9- 

10 

11- 



Explain the terms "hardware" and "software". 
What is a mainframe computer ?. ^ 
What is a mini-computer ?. 
What is the difference between^ PC and a Mac ?. 
What is a network computer^* 
What is a laptop computer ffi 

What is the difference between intelligent and dumb terminals ?. 
Explain the roll of the CPU type in the overall speed of a computer. 
Explain the role of the computer's clock speed in the overall speed of a 
computer. 

Explain the role of the amount of RAM in the overall speed of a 



computer. 
What unit 
disk ?. 



)mmonly used to measure the storage capacity of a hard 



GROUP 2 
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6- 
7- 
8- 
9- 
10 

11 
12 
13- 
14 
15- 
16 
17 
18- 
19 
20 
21- 
22 
23- 
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1- What is meant by the term "system unit" 2 ,A 

2- What is meant by the term system (mother) board ?. 

3- Awhat is meant by the term CPU ?. 
What is meant by the term RAM ?. 
What is meant by the term ROM-BIOS ?. 
What does the term serial port mean ?. 
What the term parallel port mean ?. 
What is meant by the term USB ?. 
What does the term monitor mean ?. 

Briefly compares and contrast floppy disks, hard disks, CD-ROMs and 
DVDs. 

What is meant by the term Zip disc ?. 
What does the tern peripheral device mean ?. 
What is the function of a modem ?. 
What is the function of a printer ?. 
What is the function of a scanner ?. 
Explain how a recordable CD may be useful. 
What is the function of a tape backup unit ?. 
Explain the terms "Input Device" and "Output Device". ^ 
Explain the function of the CPU. 
What unit is used to measure the speed of the CPU ?<^> 
List types of Input devices. 
List types of Output devices. 



What is the term VDU short for ?. 



25- 
26- 



Is the screen size normally measured horizontally or diagonally ?. 
What is VGA short for ?. 

List as many different types of printer as you can. 



0 
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GROUP 3 



1- Please complete the following table comparing the speed, capacity and 
cost of a range of different data storage devices. 



Device 


Speed 


Capacity 




Internal hard disk 






— — ^ 


External hard disk 


n£ 




w — 


Floppy disks (diskettes) 









CD-ROM drives 








DVD drives 









What is RAM short for and used for ?. 
What is ROM short for and used for ?. 
What does ROM-BIOS stands for and what is it used for ?. 



What is a bit and how many bits in byte ?. 
How many bytes are there in 1 KB ?. 
How many are there in 1 MB ?. 

8- How many bytes are there in 1 GB ?. 

9- Explain the terms computer Files and computer Records. 

10- What is an Operating System ?. 

11- Give an examples of different operating systems. 

12- What is an Application Program ?. 
6- What is a Graphical User Interface ?^ ^ 



List advantages of using a GUI. 

er 

Note : More Questions and exercises can be found on the following 
website: 

http://www. emadit. weebly. . com 
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2.1 LAN & WAN 



Network 

Connecting two or more computers together to Share the Resources (i.e. Hardware 
devices, Programs and Data). 

LAN / J> 

A LAN (Local Area Network) is a system whereby individual PCs are connected 
together within a company or organization (within limited area). For instance if ten 
people are working together within an office it makes sense for them all to be 
connected. In this way, the office can have a single printer and all ten people can print 
to itjln a similar way, other devices such as modems or scanners can be shared. Even 
more useful is the ability to share information when connected to a network. 

WAN 

A WAN (Wide Area Network) as the name implies allows you to connect to other 
computers over a wider area (i.e. a Large City or the whole world) by connecting 
several LANs. ^ v 

Workgroup Computing 

The idea of a workgroup is that groups of people working together can share their 
resources with each other. People within the workgroup can share information on 
their hard disks as well as sharing printer, modems and scann^V. 

Many programs are also designed to be used within a workgroup. For instance when 
using a word -processor you may use what are called templates. For instance, your 
organization might want to use a standard Fax header sheet. If a template for this 
header sheet is held on a single computer but available to all the other computers then 
this has the advantage that when you need to make a change to the fax header you 
N4nly have to change one file, rather than changp^pe files on each computer. 

/ 
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2.2 The Telephone Network In Computing 



0 
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PSDN ^ 

PSDN or Public Switched Data Network is simply the technical name for the 
telephone system in use today. 

ISDN / A 

Stands for "Integrated Services Digital Network". ISDN dates back to 1984, and 
allows much faster transfer rates than when using modems. Using ISDN, you can 
transfer 64K or 124K of data per second. 

/ ^ 

Satellites A 

Satellite communications makes it possible for you to make a telephone call or access 
the internet from almost anywhere on the planet**^ 

^ A' 

A Fax machine allows you to transmit printed material over the telephone system. The 
sending fax machine scans the page and converts the information into sound. The S 
receiving fax converts the sound back into an image of the page for printing. Mosr> 
modem computers contain a modem that is capable of sending/receiving faxes 
without the need for separate dedicated fax machine. 

Telex 

ft? N? 
Telex is an old system used for sending typed messages via the Telex network, which 

has largely been replaced by the fax and email systems. 
Modem c \ 

Modem takes information from your computer across the telephone system. The 
modem at the other end of the phone line, converts the signal back into format that 



can be used by the receiving computer. 
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Digital vs. Analogue 
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A digital system uses 1 or 0 to transmit data or to represent data. Thus, a digital clock X 
will display whole seconds, whole minutes and whole hours. 

An analogue system, such as a traditional clock, does not use multiples of 1 or 0, but 
rather uses the full range of numbers, including fraction. In this way, an analogue 
clock display fractions of a second, 

Baud Rate ^ 

The Baud Rate tells you how fast a modem can send/receive data. Most modems have 
a maximum Baud Rate of 56 kilobits per second (Kb/Sec). 



2.3 Electronic Mail (email) 
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The Benefits Of E-mail 

/ 

When you send an email its transmission is often almost instantaneous. This 
especially useful when sending a message to someone in a different country. Also, 
unlike when using a telephone you do not have to worry about whether the recipient 
oya message, living on the other side of the world, may be a sleep. When they wake 
up, they can read their email and reply to you. A 

A single email can simultaneously be sent to many different people. This can be ve^ 
useful in a business environment, however this facility can be abused and it is iww 
possible for people to send email via the internet to million of people. This rather 
stupid habit is known as spamming by the internet community and is very strongly 
disapproved of. 

This makes the Cost of E-mail very low and incomparable with the traditional mail. 
What is Required To Use E-mail 

To send and receive email you require a computer, plus the necessary hardware and 
software. There are two basic types of email that you need to know about: 

i- LAN (Local Area Network), this is normally private systems that can only 

X^be accessed by people working within your organization. 
iiA E-mail software to compose and send an email, but increasingly this is 
actually built into Windows, and many people will now compose their 
email within Microsoft Word and thenSoSe the Windows system to also 
send the email for them, 
iii- Network card in your computer. In many cases, PCs. In other cases, your 
organization may use specialist network software such as "Novell's 
NetWare". 



/ 

In a large company, you may often also connect to-jfte Internet via your LAN. In other 
cases, you may require a modem to be connected to your computer to allow you ^ 
to access the telephone system and then the Internet. In most cases thS^ 
actual mechanics of connecting to the LAN and the Internet will hava 
been setup for you by your organization's IT support staff. If you are 
working at home on your own or for a small company then setting up a connection to 
the Internet is relatively simple task.^ 1 

^ /• 
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2.4 The Internet 

What is the Internet and how is it useful 

The Internet is a global network of interconnected networks. The unique thing being 
about Internet is the sheer amount of information that you can access from it. 
Whatever your interest you can search for and find information on the most obscure 
topics^V 

As Jj^earch tool the Internet is an incredibly valuable tool. Whether you are gathering 
information about a rival company on the other side of the world, or are looking for 
information about your family tree, you will find there is plenty of information 
available. 

If you publish material on the Internet, it can be accessed by everyone on the Internet 
(providing they can find it). As a marketing tool, this has interesting possibilities-l^is 
possible for small company to sell products and services worldwide, without the need 
for a single sales-person. ^ 

These days the problem is often not finding information but rather dealing with the 
sheer amount of information that is available. Also, When it comes to the Internet you 
have no idea how accurate or up to date a lot of the information youj$ccess really is. 



Internet Search Engines 

To search the Internet you use what are called Internet search engines. These are 
easily accessed via your Internet browser (i.e. Microsoft Internet Explorer or Netscape 
Navigator/communicator). Within the search engine (Such as Yahoo! And Google), 
You enter a word or phrase and it will retrieve documents from the Internet based on 
e information you type. 

/ 



Cost of E-mail vs. Conventional Mail 
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If you are sending a traditional letter to many ^ople, then you have to pay a fixed 
price for each person that you are sending the letter to. The great thing about email 
that when you have the correct software you can send to one person or many people 
for almost the same price and that prid^ will be a fraction of the cost of using 
traditional posted letters. The other great thing about email is that transmission of the 
email is almost instant. Whether the recipient is in the next room or on the other side 
of the world, if you need to telephone someone living in a different time zone then 
you need to consider the time at that location. If however you send an email from say, 
London to California, then when the recipient goes to their office the massage waiting 
for them )A 



GROUP 4 



Exercises 



6 
7 
8 
9 



•-C1 



1- What does the term LAN stand for ?. 

2- a ©ist some of the advantages of using a P 
3^What does the term WAN stand for ?. 
A - Compare LANs and WANs. 

Explain the term PSDN. 
Explain the term ISDN. 
Explain the term Fax. 
Explain the term Telex. 
Explain the term Baud rate. 

10- Explain some benefits of using e-mail. 

1 1- What is required to use e-mail ?. 

12- What is the term WWW short for ?. 

13- What is the Internet and how is it useful ? 



N5> 




onnected to a network. 



)uesl 



y 



tions and exercises can be found on the following 



Note : More Qi 
website: 

http://www. emadit. weebly. com 
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IT and Society 



3.1 A Changing World 

■ The concept of the Information Society 

The concept of the information society refers to the fact that it is now very easy to 
link computers together and access information stored on other computers. The 
Internet is a good example. By connecting to the internet, you gain access to millions 
of other computers that are connected around the world. You can communicate via 
email with anyone on this planet (assuming they also have an email connection). 
Unlike posting a traditional letter, this communication via email is instant. The full 
impact of the information society has yet to be seen. In an age of instant worldwide 
communication, it is very hard for governments to maintain a grip on their population. 

■ Computers and Commutations 

It is clear now the strong relation between computers and communication systeri^ 
which enable wide use of computer networks, mobile phones and satellite channels^? 

■ E-commerce ^ 

The phrase e-commerce is a buzzword that relates to buying or selling via the 
Internet. Increasingly you can purchase directly via a Web site by selecting the goods 
or services that you require and entering your credit card details. When you send your 
credit card details these should be encrypted by the site operators so that no one can 
intercept your details. Most site that accept credit card payment are on secure services 
and your Internet browser program (i.e. Microsoft Internet Explorer or Netscape 
communicator) will normally inform you (via a pop-up) when you are entering or 
leaving a secure server. 

5> «, 
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.3.2 A Good Workspace 



■ Your Chair 

Your chair should be fully adjustable, and be able to be moved up or down. It should 
have an adjustable back. 



■ Your Screen \* 

Your screen should be fully adjustable so that your eyes are the same height as the top 
of the screen. You may wish to use a filter attached to the screen to reduce glare. If 
the screen is badly focused to bright or appears to flicker, then get a qualified 
technician to take look at it! 

■ Your Keyboard 

Use a good keyboard and you may also wish to use a wrist pad to relieve pressure on 
your wrist. 

■ Your Feet 

You may wish to use a footpad to rest your feet on while using the computer. 



Your Mouse .0 



Use a mouse mat to make the mouse easier to use. Ensure that have space to 
comfortably use the mouse. If your arm or figures become tired or painful, when 
using the mouse, take a break and do something else. 

■ Breaks ^ 

X ^ 

Take frequent breaks when using a computer. 

>y Other Factors /V 

A Make sure that the area that you are using the computer in is adequately lit and well 
ventilated. Ventilation is especially importanl^fir you are using a laser printer, which 
£k may produce ozone when printing. x $ 
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3.3 Health and Safety 







■ Make sure that cables are safety secured 

You should always use the power cables that were supplied with your computer or 
cables of a similar quality. Make sure that cables are safety secured at the back of the 
desk and that you have power points located near the desk. If your desk has A cable 
ducting system, make sure that you use it. Avoid long trailing cables as yourself or 
other people can easily trip over them and cause injury to yourself or others. Apart 
from personal injury, accidentally pulling out power cable could cause your computer 



to loose power and you will loose data as a result. 

/ 

Network cables tend to be delicate and easily damaged and the most common cause of 
failure to log ontrf^a network server is that someone has accidentally dislodged or 
damaged the network cables. 

■ Make sure that the power points are not overloaded 

Overloading of a power point is dangerous and a potential fire hazard! If you need 
more power sockets, have them properly installed by qualified electrician. 

" / 4 

■ Repetitive Strain Injury (RSI). 

Often referred to as RSI. This is a condition caused by constant use of the keyboard^ 
mouse. You should take a regular breaks to help avoid this type of injury. You may 
want to consider the use of a pad that you can rest your arms on which will help to 
some extent. 

■ Glare from screen X° 

V $ 
You should tak|Ka regular breaks to avoid constantly staring at the screen and 

straining your eyes. You should consider using the best (i.e. most expensive) monitor 

that you or your company can afford, .the better the monitor the better screen 

resolution and higher the refresh rate. For detailed work, Wu should also consider 

using large screen rather than the standard 14 or 15 screen that are common use. In 

many countries, your employer has a legal duty to pay f^feye tests for employees as 

and when they request it. 

Bad Posture 

hen sitting at your computer you should have a monitor at eye level that can be 
adjusted to suit you. In addition, you may want to consider a footrest. 
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Exercises^ 

Groups / ^ 

1. Explain the concept of the Information Society. 

2. explain the problems surrounding the "Year 2000 bug" that occurred at th^k • 
start of this millennium. ^ k*Or 

3. explain the term "e-commercei^ 

4. list some good working practices with regard to the use of computer. • ^ 

5. list some bad working practices with regard to the use of computer^C 9 

6. list some of precautions that you should take to ensure that your computer is 
safe to use, and what does not infringe health and safety regulations.. 

7. what is RSI? ^ 

8. Why is it essential to use a properly designed chair when using computer. 

Note : More Questions and exercises can be found on the following 
website: ^ 

http.V/wrfbyv. emadit. weebly. com 

And ^ 

http://www. emadit. blogspot. com 



.0 



0* J 



A' 



A 

23 




.V 



Computer in everyday life 



4.1 computer in the home 



0> 



Computer & the opportunities offered by their usa^ 

The greatest ^vantage in using a computer is its speed in working out 
repetitive calculations. For instant, lets say that y<mSwish to work out your 
weekly bank balance. You could list all your expenditure in one column in a 
page, and list all your income in another column. You could then add up both 
columns and subtract the total expenditure from your total income and 
(hopefully) the amount left is what you have left to spend or save. 



The trouble with doing this on a piece of paper is that if you suddenly 
remember that you have omitted an item in either list, then you will have to re- 
total this column and then re-do the subtraction of one column from other. 
This is a clear case where using a computer makes your calculation easier and 
quicker. 

Computer Games 

The single biggest use of PCs within the home (along with accessing the 
internet) is for playing games. The capabilities of the PC have been greatly 
enhanced over the years and today's games bear very little resemblance to the 
early "Space Invader" and "Ping Pong" type games. In fact, many PC 
manufacturers configure PCs with games in mind. 

of 

Home working 



with 



The rise of the internet and email has been accompanied with rise in lighting, 
heating etc compared with the small initial cost of setting up part of the 
workforce at home with a computer and telecom equipment, then the 
companies can make substantial cost saving. This also has the benefit that the 
people working at home can schedule work around other commitments, 
including looking after a family. Some research has shown that people 



working at home miss the "office gossip", however in a properly managed 
environment, this can be overcome. Additionally distance from the center of 
operations becomes unimportant, so that people can physically be located in 
areas where more traditional industry is in decline. 
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■ Home banking ^s> v 

Traditionally banks needed branches n^kr to population centers. However, 
with rise of the internet, some banks GtiSk increasingly doing away with branch ^ 
system and are moving more and more services on-line. In extreme cas@s^ 
banks are setting up new companies on the internet that will only deal on-line. 
While there are security and social implication to this change in direction there 
are tremendous costs savings available to the banking organizations embracing 
the capabilities offered by the internet. 

■ Connecting to the wetgP 

Most PCs are sold now as internet ready PCs. Often they have what is called an 
internet modem, which means that you simply plug a phone lines into the back of 
your PC. Install some software and then you are up and running, connected to the 
Internet! Once connected to the Net you can send and receive email, surf for 
information and even conduct your personal banking via the web. 

^ ^ 



4.2 Computer at Work or in Education 





■ ^BT (Computer Based Training n 



Computer Based Training (CBT) offers a low cost solution to training needs 
where you needs to train a large amount of people on single subject. These t 
programs are normally supplied on CD-ROM and combine text, graphics an^w 
sound. Packages range from general encyclopedias right through to learning 
foreign language. 

■ Automated production system ^ 

Many cars factories are almost completely automated and the cars are assembled 
by computer-controlled robots. This automation is becoming increasingly common 
throughout industry. 

■ Design Systems 

i 

Many products are designed using CAD (Computer Aided Design) programs to 
produce exact specifications and detailed drawings &n the computer before 
producing models of new products. These designs may then loaded into a CAM 
system (Computer Aided Manufacturing) to get Automated mass production. 

*^Types of systems used in business 

Computers are ideally suited to a wide range of business activities. In many cases, 
the of computers has results in companies shedding staff and becoming more 



/ 



efficient. The flip slide is that many businesses such as banks while more efficient are 
also becoming more impersonal. 
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Stock Control 



V 

Stock control is ideal for automation and in many companies, it is now completely 
computerized. The stock control system keeps track of the number of items in stock 
and can automatically order replacement items when required. 

■ Accounts / Payroll 

In most large organizations, the accounts are maintained by computerized system. 
Due to the repetitive nature^ of accounts, a computer system is ideally suited to this 
task and accuracy is guaranteed. 

■ Voice Mail /E^ 

In many companies, the traditional fax machine has been completely replaced by the 
ability to send and receive faxes directly from a desktop computer. This is more 
efficient as glpfo do not have to waist time walking to and from the fax machine. In 
addition, the quality of faxes sent and received is much higher. In a similar manner, 
the traditional answering machine has largely been replaced by voice mail. Using this 
system, the message can be stored on your own computer and played back when you 
return to your office. 

■^E-mail 

Word Processing program (such as Microsoft Word) allows you to easily produce 
letter, memos, etc. you can easily mail merge a list of names and addresses to product 
mass mailers, individually addressed to customers or subscribers. 

■ Spreadsheets 

A spreadsheet program (such as Excel) is an essential tool used by all businesses and 
student as well. A worksheet is an organized way to keep track of numerical data. It is 
used when you need to perform calculations to analyze the data. The worksheet can 
answer questions about data. What was the company's profit in the last quarter? Did 
actual revenues and expenses meet budget expectations? What was the total payroll 
for the week? What is the effect of different interest rates on the amount of money 
that can be borrowed?. 
/\\ 

■ Databases 

A database program (such as Microsoft Access) allows to compile information and 
then to search this information to extract just the information you require. For instant, 
if you have a database of all the equipment housed within an office you can very 
V Vimply produce a report listing only the equipment above a certain price. 

A 
/ 



/ 

■ Presentation ^s> v 

A presentation program (such as Microsoft Power Point) allows you to produce 
professional looking presentations, which can be printed out directly onto slides f^iVJ 
use with an overhead projector. Alternatively, you can display your presentations 
directly on a computer screen. .A 

■ Graphics # 

A graphics program (such as Corel draw) is used to produce adverts, posters and 
promotional material by organisations. 

■ Translation Programs 

Translation programs allow you to electronically convert text from one language to 
another. While these programs are far from perfect, their use is becoming increasing 
common and they are getting better as each new version comes out. 

■ Repeat- 

In the past, many repetitive jobs were performed by low skilled, poorly paid workers. 
Now is i^feore common to use computers instead.^V 



■ Easily Automated Tasks 



The phone system is now largely automatic, while in former times all calls were made 
through an operator. Many other examples exist. How many can you think of? 

■ Mathematical Calculations ^ 

A computer is ideally suited to performing mathematical calculations. Before 
computers were widely available accountants used to work manual, paper-based 
spreadsheet. Within a spreadsheet, a common task would be adding up figures, and 
then a column of figures, and then taking the total, which is added to other column of 
figures. If you change one number within a column that is being summed there can be 
a knock-on effect on many other calculations within the spreadsheet. Re-calculating a 
spreadsheet could take hours (or days). On a computer, this re-calculation can take 
seconds. 

xV / 

■ Dangerous Situation 

Monitoring polluted or radioactive environments is suited to computer-based robots, 
where the use of a human would expose that person to^nacceptable risks. 

Serious space exploration is almost exclusively carried out by unmanned, computer- 
controlled machines. A recent exploration of Mars involved by remotely controlled 
from the earth, as the time taken for signal to reach Mars is just long. 
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4.3 Computer in Daily Life 



■ Type of Systems used in the hom^ 

Each month it seems that the computers either cost less or get more powerful!. When 
the original PC was released by IBM in 1981 only business could afford them. These 
days it is common to find powerful PCs in the home bought for educational or 
recreational use. It is odd to think that the computer in your home is many times more 
powerful than the on-board computer used to land the Apollo spaceships on the 
moon! Would you fly a spaceship using a home computer? 
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■ Accounts 

Many people now balance the monthly budget using their computer. 

■ Games 

The vast majority of home computer are still used to play games on. 
" Educational 

parents will by their children a computer in order to take advantage of the vast 
range of educational software that is now available. While the price of PCs is getting 
lower and lower, there is the danger here that home education via the computer will 
be divided into the "haves" and the "have nots". 

■ Working from home (Tele-working) 

If you have a computer at your home, linked to the office via modem, there is often 
little real need to travel to the office. Many people find that working at home is more 
productive, and often far less stressful than fighting your way through the computers 
into large city! Many stales people rarely see their head office as they communicate 
with their companies via phone calls or email. 

■ Internet A \ c jd u 



Many people are starting to realize that by using the Internet they can sell to the entire 
world. If you are not interested in making money from home the Internet offers you a 
vast range of educational, research and just plain fun opportunities. 

■ Bank Cash Machines ( hole in the wall) a > 

These machines, you can withdraw cash, check your balance and in some cases 
transfer money between accounts. This often much more convenient for customers, as 
Qthey offer 24 hours service. ^ 
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■ On-line Banking A 

Many banks are now introducing on-line banking. Using your computer, you can 
connect to the banks computer system (oftemxjfa Internet) and control your day to day ^ 
finances from home. The concept of on-line banking has enormous benefits to the 
bank, they can increase their profits while reducing their investment in staff and 
buildings. Many customers find the advantage of paying bills and moving money 

between accounts, from the comfort of their own home as a very attractive idea. 

V 

■ Smart ID Cards A # 

These cards have recently been introduced in many countries and are called smart 
cards because they contain a memory chip within the card. You can spend by this card 
being read by special machine when you purchase goods or services and this amount 
is then debited from th© card. When all the money on the card is spent, you need to 
get more virtual money credited to the card. 

■ Supermarkets 

Self-scanning of goods is being introduced in many countries. When you by goods in 
many large shops, you are issued with a scanning device, which allows you to scan 
your purchases as you pick them off the shelf. When it comes to paying for your 
purchases you know exactly how much it has cost and also has the advantage that the 
check-out staff do not have to take all the products out of one basket, scan it and then 
re-package it in another basket. In many ways this is ideal for customer, as it offers 
convenience and from the shops point of view they can process orders more quickly, 
with less staff, and in the process increase profits. Ar° 

■ On-line Supermarket >^N 

A recent innovation is the facility to order your supermarket goods on-line and these 
will be delivered to your do(p2> 
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Libraries 



Libraries use computers to log books in and out. Many libraries now use bar codes to 
identify individual books, when someone wishes to borrow a book the librarian scans 
the bar code, this tells the computer system all about the book (title, author, etc.), 
removing the need for this information to be keyed in. the computer system can also 
automatically generate reminder letters to members with overdue books. 



Exercises 



Group 6 



5- 
6- 



Explain how computers within the home may be used in connection with 
pursuing a hobby. 

Explain how computers within the home may be used in connection with 
running the household accounts. 

Explain how computers within the home may be used in connection with 
working from home. 

Explain how computers within the home may be used to help children with 
their homework. ^ 
Explain the term CBT. 



Explain how automated production systems can increase productivity within 
industry. J> J> 

7- Explain how computerized design systems can increase producing within the 
creative design business. J\ 

8- List types of computer based systems used in business to aid productivity. 

9- List areas where it would be better to use a computer than a person. 

10- List types of computer systems used within the home. 

1 1- List types of computer systems used in education. 

1 ^Explain ways in which the supermarkets have exploited the use of the 
.0 computer. 
N $3- Explain the terms "Smart Cards". \V 

Note : More Questions and exercises can be found on the following 
websites: 

http://www. emadit. weebly. . com 
And 



A" 



http://www. emadit. blogspot. com 
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Security, Viruses and Copyright Jfi 



5.1 Security 



Back Up YouR^omputer ^ 

The most important thing that you store on your computer is information. Often the 
contents of a hard disk can represent years of working. If the hard disk stops working 
one day y^ji could lose all those years of work. For this reason it is vital that you take 
regular backups of the information that is stored on the computer, in large 
organizations this backup procedure is normally performed automatically by your 
computer support team, where the data is normally held on a centralized, networked 
computer. 

In smaller organizations, it is often up to the individual to organize some sort of data 
backup. If nothing else is available. Copy your files to a floppy disk and make sure^ 
that these backup disks are stored away from the computer. If there is a fire and yoiw 
office burns down, if your backup disks are stored next to the computer they too mil 
be incinerated. 

Beware Of Open Files 

you should perform^backups at night, if you backup your computer during the day 
(when you are using programs on the computer) then any program or data files that 
are in use at the time of the backup will not be backed up. The backup program will 



4 



skip these open files. 
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Passwords 

If your computer has a password that prevents other users from accessing it then do . 
not give this password to any body else. Do not write the password on a card and prop 
this up next to the monitor and above all do not attempt to hide your access password 
on the underside of your desk (this is the fires place most criminals would look if 
trying to break into your system). Make sure you do not forget your passwords; in 
many cases, data cannot be recovered once the password is lost. 

Shutting Down Your Computer 

When you are using a Windows based on system it is important to remember that just 
switching off the computer or losing power due to a power cuUran cause loss of data. 
To protect against this you should save your work regularly. Many programs have 
facility that automatically saves your work, say every 10 minutes (or any time interval 
that you specify) ^> 

Some operating systems, such as the later versions of Windows 95 and also Windows 
NT have a facility that will automatically detect that the computer was not properly 
shut down the last time it was used. If this situation is detected, then a special 
recover^rogram will be run that will attempt to fix any damage caused by power 
cut. A p g 

When using Windows 95 or NT, you must always use the shutdown command 
(located on the start menu) to close down the operating system, before switching off 
the power. 

Electrical surge protection 

The voltage that is supplied to your computer via the power cable can vary from time 
to time, and there are occasional power surges. Power surge protection devices are 
readily available and offer low price cost protection . 



What To Do If The Computer Breaks Down ? M x 

If you are forking within a large organization, you should be aware that the company 
you are working with has a special computer support department and maintenance 
section, you should make sure that you know how to contact them in case of 
emergency. 

In many smaller organizations, the situation is much less formalizes. If you are not 
qualified to make repairs on the computer, do not attempt to open the computer case 
and investigate. This is especially true of the computer monitor, inside which, are 
many components operating at very high voltage, which can kill . so the best way to 
do is to get a qualified technician to fix the problem. 

/ 



5.2 Computer Viruses ^ 
What Are Computer Viruses ^ 

Viruses are small programs that hide themselves on your disks (both diskettes and 
your hard disk). Unless you use Aims detection software the first time that you know 
that you have a virus. Different viruses are activated in different ways. For instance, 
the famous Friday the 13 th virus will activate only when both a Friday and the 13 th of 
the month. Beware, viruses can destroy all your data. 



How Do Viruses Infect PCs ? 

Viruses hide on a disk and when you access the disk (either a diskette or another hard 
disk over a network), the virus program will start and infect your computer. The 
worse thing about a computer virus is that they can spread from one computer to 
another, either via use of infected floppy disk, or over a computer network. 

The Internet allows you to access files from all over the world and you should never 
connect to the Internet unless you have a virus-checking program Installed on your 
computer. 

It is vital to keep your virus monitoring software up to date. Many such as Norton v $ 



Anti Virus allow you to update the program so that the program can check fof^ 
recently discovered viruses. 



How To Prevent Virus Damage ? 

There are a number of third party anti-virus products available, most of these are 
better than the rather rudimentary products available within DOS and Windows, but 
of course, you do have to pay for them. The main thing about your virus checker is 
that it should be kept up to date. Many companies supply updated disks on a regular 
basis or allow you to receive updates through an electronic, on-line bulletin board. 
Anti- Virus software: are programs that are used to Detect and Remove viruses. 

V ^ 

Passwords Protect Your Computer 

Ypi^can set a power-on password on your computer. The mechanism for this will 
vary from one computer to another, and is determined by the makers of the computer, 
rather than by DOS. The advantage of a power-on password is that the computer will 
Wot boot to DOS until you supply the correct password. .This means that no one else 
can play around with your computer and in the process accidentally infect it with 
virus. 

33 



5.3 Copyright A&> 
Software Copyright Issues < • 

Most programs that you are purchase are copyrighted and you must not copy them. If 
you do so you may be breaking the law and if caught, you could find yourself being 
prosecuted. Many people will buy a copy of a game and make a copy for their friends 
or other family member. This is also normally unlawful. Even lending your program 
disks or CD-ROM to other people may be breaking the law in most cases. There are 
numerous organizations, such as FAST (The Federation Against Software Theft). 
Which are dedicated to preventing the illegal copying of software. In a business 
situation, if your manager tells you to copy software, always first make sure that you 
have a license that entitles you to copy the software, because in many countries, you 
will be personally liable for damages. 
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What Is Freeware ? 

Some software is made freely available. Demonstration disks often come under this 
category. In addition, a lot of software is produced by the educational community ancLN^ 
is made freely available. Always read any licenses supplied with such software vei^/ 
carefully before use. . >^ ^ 

What Is Shareware 



Shareware (some times is called Trial version) is software that is freely available and 
is designed to let you usethe product for free, for limited period while you decide if 
you like it or not after this period, you must legally either remove it^t pay an amount 
to the producers of the product. 

Software On The Internet . V 

There are some sites on the Internet run by dubious organ might make copies of 
commercial software freely available. If you download any software from the 
Internet, make sure that it is legal. 

A 
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What Are Site Licenses? 



Many large companies do not go out buy certain amount of 'Shrink-wrapped' copies S^C 
of each software product that they need, instead they will buy a site license. These sitKv* 
licenses are different in their small prink/but generally mean that the companies 
purchasing the license can make a fixec^numbers of copies available to their staff, 
normally via a company network. 
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Exercises 



6 m 



Why do you need backup your computer? 

How might you organize your computer for more efficient backups? 
Why is it important to use passwords to protect your computer data? 
Describe the importance of properly shutting down your computer. 
What a UPS? 

Why might electrical surge protection for your computer be a good 
idea? 



1- 

2- 
3- 
4- 
5- 
6- 

A 

7q What are the computer viruses? 
How do viruses infect PCs? 

How might you protect your PC against virus threats? 

10- How could you make a diskette read-only? 

1 1- Describe some of the common software copyright issues connected 
with use of a PC. 

12- What is freeware? a^t 

13- What is shareware? 



iff 
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Note : More Questions and exercises can be found on the following 
websites: 
http://www, 
And 



.emadit. 



weebly.xom 



http://www. emadit. blogspot. com 
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Programming and High-level Languages^ 



6.1 Programming Language Classifications 



A language is a system of communication. A programming language consists of all 
the symbols, characters, and usage rules that permit people to communicate with 
computers. Some programming languages are created to serve a special purpose (e.g., 
controlling a robot), while others are more flexible general-purpose tools that are 
suitable for many types of applications. However, every programming language must 
accept certain types of written instructions that will enable a computer system to 
perform a number of familiar operations. That is, every language must have 
instructions that fall into the following familiar categories: 

1 ^Input/output instructions 

o ^ 

Required to permit communication between I/O devices and the central 
processor, these instruction provide details on the type of input or output 
operation to be performed and the storage locations to be used during the 
operation. 



2. Calculation Instruction 



Instruction to permit addition, subtraction, multiplication, and division during 
processing are, of course, common in all programming languages. 

3. Logic/Comparison Instructions 



These instructions are used to transfer program control, and are needed in the 
selection and loop structures that are followed to prepare programs. During 
processing, two data items may be compared as a result of the execution of a 
logic instruction. As you know, program control can follow different paths 
depending on the outcome of a selection test (IF R > 0, THEN A, ELSE B). 
NAnd a loop can be continued or terminated depending on the outcome of an 
exit condition test (does Q=-99.9?). In addition to the instruction in languages 
that the set up tests or comparison to effect the transfer of program control, 
there are also unconditional transfer instructions available that are not based 



on the outcome of comparisons. 



/ 

4. Storage/retrieval and Movement Instructions 

These instructions are used to store, retrieve, and move data during processing. ^Sfi 
Data may be copied from one storage location to another and retrieve as ^ 
needed. 

But even though all programming languages have an instruction se^^at 
permits these operations to be performed, there's a marked difference to be found 
in the symbols, characters, and syntax of machine languages, assembly languages, 
and high-level languages. 

] & 

6.2 Machine Languages 

A computer's machine language consists of strings of binary numbers and is the 
only one the CPU directly "understands." An instruction prepared in any machine 
language will have at least two parts. The first part is the command or operation, 
and it tells the computer what function to perform. Every computer has an 
operation code or "op code" for each of its functions. The second part of the 
instruction is the operand, and it tells the computer where to find or store the data 
or other instructions that are to be manipulated. The number of operands in an 
instruction varies among computers. In a single-operand machine, the binary 
equivalent of "ADD 0184" could cause the value in address 0184 to be added to 
the value stored in a register in the arithmetic-logic unit. In a two operand 
machine, the binary representation for "ADD 0184 8672" could cause the value in 
address 8672 to be added to the number in location 0184. the single operand and 
format is popular in the smallest microcomputers; the two operand structure i^^ 
likely to be available in most other machine. 

By today's standards, early computers were intolerant. Programmers had to 
translate instructions directly into the machine-language form that computers 
understood. For example, the programmer writing the instruction to "ADD ol84" 
for an early IBM mach^oAvould have written: 

0001000000000000000000000000101 1000 ^ 



6.3 Assembly Language 

To ease the programmer's burden, mnemonic operation codes and symbolic 
addresses were developed in the early 1950s, the word mnemonic (pronounced ne- 
monik) refers to a memory aid. One of the first steps in improving the program 
operation process was to substitute letter symbols for the numeric machine- 
slanguage operation codes. Each computer now has a mnemonic code, although, 
V of course, the actual symbols vary among makes and models. The following figure 
shows mnemonic codes for few commands used with some IBM mainframe 
computer: 
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Command name 


Mnemonic 


Command name Mnemonic 


Code 


Code 






Input /Output Commands 


Compare Logical Character 


CLS 


Start I/O 


SIO 


Branch on Conditional Registrar 


BCR 


Halt I/O 


HIO 


Branch on Condition 


BC 


Calculation Commands 


Branch on count 


BCT 


Add 


A 


Storage/Retrieval &Movement 


Subtract 


S 


Load Registrar 


LR 


Multiply 


M 


Load 


L 


Divide 


D 


Move Character 


MVC 


Logic/Comparison Commands 


Move Numeric 


MVN 


Compare Registrar 


CR 


Store 


ST 


Compare 


C 


Store Character 


STC 



Machine language is still used by the computer as it processes data, but assembly 
language software first translates the specified operation code symbol into its 
machine-language equivalent. 

And this improvement set the stage for further advances. If the computer could 
translate convenient symbols into basic operations, why couldn't it also perform 
other clerical coding functions such as assigning storage addresses to data? 
Symbolic addressing is the price of expressing an address not in items of its 
absolute numerical calculation, but rather in terms of symbols convenient to the 
programmer. 

ojk In the early stages of symbolic addressing, the programmer assigned a 
symbolic name and an actual address to a data item. For example, the total value 
of merchandise purchased during a month by a department store customer might 
be assigned to address 0063 by the programmer and given the symbolic name 
TOTAL. The value of merchandise return unused during the month might be 
assigned to address 2047 and given the symbolic name CREDIT. Then, fqr%e 
remainder of the program, the programmer would refer to the symbolic names 
rather than to the address when such items were to be processed. Thus, an 
instruction might be written "S CREDIT, TOTAL" to subtract th^alue of 
returned goods from the total amount purchased to find the amount of the 
customer's monthly bill. The assembly language software might then translate the 
symbolic instruction into this machine-language string of bits: 



011111 



01111111111 



000000111111 



emc 



Mnemonic op code 

rvs(s) 
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2047 00^ 
_ (CREDIT) (T<^>AL) 

Another improvement followed. The programmer turned the task of assigning and 
keeping track of instruction addresses over to computer. The programmer merely told 
the machine the storage address number of the first program instruction, and assembly 
anguage software then automatically stored all other in sequence from that point. So 
another instruction was added to the program later, it was not necessary to modify 
the addresses of all instructions that followed the point of instruction. Instead, the 
processor automatically adjusted storage locations the next time the program ran. 
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This assembly program, or assembler, also enables the computer to convert the 
programmer's assembly language instruction into its own machine code. A program 
of instructions written by programmer in an assembly language is called a source 
program. After this source program has been converted into machine code by 
assembler, it's referred to as an object program. It's easier for programmers to write 
instructions in an assembly language than to prepare instructions in machine-language 
code. But two computer runs may be required before source program instruction can 
be used to produce the desired output.^ 

Assembly languages have advantages over machine languages. They save time and 
reduce detail. Fewer errors are made, and those that are made easier to find. And 
assembly programs are easier for people to modify than machine language programs. 
But there are limitations. Coding in assembly language is still time consuming. And a 
big drawback of assembly languages is that they are machine oriented. That is, they 
are designed for specific make and model of processor being used. Programs might 
have to be recorded for different machine. 



6.4 High-Level Languages 

The earlier^kssembly programs produced only one machine instruction for each source 
program instruction. To speed up coding, assembly programs were developed that 
could produce a variable amount of machine language code for each source program 
instruction. In other words, a single macro instruction might produce several lines of 
machine-language code. For example, the programmer might write "READ FILE" 
and the translating software might then automatically provide a detailed series of 
previously prepared machine-language instructions which would copy a record into 
primary storage from the file of data being read by the input device. Thus, th^N^ 
programmer was relieved of the task of writing an instruction for every machir^/ 
operation performed. 

The development of mnemonic techniques and macro instructions led, in tu^j, to 
the development of high-level languages that are often oriented toward a particular 
class of processing problems. For example, a number of languages have been 
designed to process problems of scientific-mathematic nature, and other languages 
have appeared that emphasize file processing applications. ^ 

Unlike assembly, high-level language programs may be used with different makes 
of computers with modification. Thus, reprogramming expense may be greatly 
reduced when new equipment is acquired. Other advantages of high-level language 
programs are:-Vl 

/ 

□ They are easier to learn than assembly languages. 

□ ^They are require less time to write. 
%q) They provide better documentation. 

□ They are easier to maintain. 

□ A programmer skilled in writing programs in such a language is not 
restricted to using a single type of machine. 

A 
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Compiler Translation. Naturally, a source program written in high-level language 
must also be translated into machine-usable code. A translating program that can 
perform this operation is called a compiler. Compilers, like advanced assembly 
programs, may generate many lines of machine code for each source program 
statement. A compiling run is required before problem data can be processed. With 
the exception that a compiler program is substituted for an assembly program, the 
procedures are essentially the same as assembly language source program 
instructions. The production run follows the compiling run. 

Interpreter Translation. An alternative to using a compiler for high-level 
language translation is often employed with personal computers. Instead of translating 
the source program and permanently saving object code produced during a compiling 
run for future production use, the programmer merely loads the source program into 
the computer along with idea to be processed. A permanently hardwired interpreter 
program located inside the computer then converts each source program statement 
into machine-language form as it's needed during the processing of the data. No 
object code is save^$&r future use. 
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6.5 Major High-Level Languages used in Program Coding 

High level programming Languages can be categorized into two main categories: 
1- Object Oriented Programming languages (OOP), which are newly in use. 
^Procedural Programming Languages ^j6L)> which are the old traditional ones. 

Object-oriented programming (OOP) is a programming language model 
organized around "objects" rather than "actions" and data rather than logic. 
Historically, a program has been viewed as a logical procedure that takes input data, 
processes it, and produces output data. The programming challenge was seen as how 
to write the logic, not how to define the data. Object-oriented programming takes the 
view that what we really care about are the objects we want to manipulate rather than 
the logic required to manipulate them. ^ ^ 

One of the first object-oriented computer languages was called Smalltalk, C++ and 
Java are the most popular object-oriented languages today. The Java programming 
language is designed especially for use in distributed applications onftorporate 
networks and the Internet, (in this stage we will not expand in these languages). 

Procedural Programming (PPL) is the traditional well known languages. 
Early work on high-level languages began in the 1950s. Dr. Grace M. Hopper, for 
example, developed a compiler (named A-2) in 1952. Since then, many other high- 
level languages have been produced. Let us take a look now at a few of the most 
popular high-level languages: 

$ BASIC^ 

BASIC (Beginner's All-purpose Symbolic Instruction Code) is a popular interactive 
language that has wide appeal because it's easy to use. An interactive language 
permits direct communication betweertSiser and computer system during the 
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preparation and use of program. A problem-solver with little or no knowledge of 
computers or programming can learn to write BASIC programs at a terminal or 
personal computer keyboard in a short period of time. Entering data easy, and the 
solver need not be confused about output formats because a usable format may be 
automatically provide. It's also easy to insert changes and additions into a BASIC 
program. 

Because of it's simplicity, BASIC was used in the first microcomputer to gain 
commercial success. It's now by faA^me most popular high-level language used in 
personal computer systems. This fact makes it one of the most widely installed 
computer languages in the world. Interpreters are frequently used in personal 
computer systems to translate BASIC instruction into machine-language code. But 
BASIC language compilers are also available for these systems. Recreational and 
educational programs are published in many of the personal computing magazines , 
and these programs are usually documented in BASIC. 

BASIC was developed between 1963 and 1964 at Darmouth College under the 
direction of Professors John Remedy and Thomas Kurtz. Their purpose was to 
produce a language that undergraduate students in all fields of study (1) would find 
easy to learn, and (2) would thus be encouraged to use on a regular basis. BASIC was 
a success at Dartmouth on both counts. The Dartmouth computer system used General 
Electric equipment, and BASIC was implemented on this equipment with the 
assistance of GE engineers. Recognizing the advantages of BASIC, GE then quickly 
made the language available for the use of their customers who were buying time on 
GE commercial timesharing systems. And Hewlett-Packard and Digital Equipment 
Corporation offered early versions of BASIC to run on their time shared computer 
systems. 

^By 1974, BASIC was available for most computers, and it's now offered by 
virtually all computer manufacturers. Although the origin BASIC had well -defined 
syntax, numerous extensions to the language were written in the decade after 1964. 
little thought was given to making these extensions compatible with other versions of 
the language. And so it is today that "BASIC" is really a generic name for group of 
dialects with many similar features. There's an American National Standards Institute 
(ANSI) standard for a minimal version of BASIC that was published in 1978. but 
this standard is so simple that it has been extended in virtually every available BASIC 
dialect. Users of BASIC range from public school students to aerospace engineer to 



business managers. 

FORTRAN M° 

We can trace the origin of FORTRAN ( FOR mula TRA Nslato^/back to 1954 when 
an IBM-sponsored committee headed by John Backus began work on a scientific 
mathematical language. The result of this effort was FORTRAN, which was 
introduced in 1957 for the IBM 704 computer. It's estimated that the cost of 
producing the 25,000 lines of detailed machine instructions that went into the first 
FORTRAN compiler was $2.5 million. FORTRAN is noted for the ease with which 
it can express mathematical equations. It has been widely accepted and has been 
revised a number of times. Several of its features were later incorporated into the first 
BASIC language. ^ 

The vast majority of all computers now in service from small micros to the largest 
number-crunchers can use FORTRAN. Compilers rather than interpreters are used. 
Because of earl widespread acceptance, work began in 1962 on FORTRAN standard 
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language. Two standards - a basic or minimal version of FORTRAN and a "full" or 
extended version - were approved by ANSI in 1966. FORTRAN thus has the 
distinction of being the first standardized language. The current FORTRAN standards 
were published by ANSI in 1978. 

FORTRAN has the advantage of being a compact language that serves the needs 
of scientists, business and statisticians vejBy well. Huge libraries of engineering and 
scientific programs written in FORTRAN are available to scientists and engineers. 
The language is also widely used business applications that don't require the 
manipulation of extensive data files. Because there are established FORTRAN 
standards, programs written for one computer are usually easily converted for use 
with another. However, it may be more difficult to trace program logic in FORTRAN 
code than in some other high-level languages. And FORTRAN is not as well suited 
for processing large business files as the next language we'll, COBOL. 

COBOL 

As its name indicates, COBOL (Common Business Oriented Language) was designed 
specifically for business-type data processing. And it's now the most widely used 
language for large business applications. The group that designed the language 
gathered at the Pentagon in Washington, D.C., in may 1959, with the official sanction 
of the U.S. Department of Defense. Members. Members of the Conference of Data 
Systems languages (CODASYL) represented computer manufacturer, government 



agencies, user organizations, and universities. The CODASYL Short-Range 
Committee, which prepared the COBOL framework, consisted of representatives 
from federal government agencies and from computer manufacturers. From June to 
December 1959, this committee worked on the language specifications. Its final report 
was approved in January 1960, and the language specifications were published a few 
months later by the government Printing Office. 

Since 1961, COBOL compilers have been prepared for virtually all processors/ 
used in business data processing. And they are available now for use with small 
personal computers. Other CODASYL committees have continued to maintain, 
revise, and extend the initial specifications. An ANSI COBOL standard was J first 
published in 1968, and a later version was approved in 1974. a new standard is 
scheduled to appear in the 1080s. one advantage of COBOL is that it can be written 
in a quasi-English form that may employ commonly used business terms. Because of 
this fact, the logic of COBOL programs may be often be followed more easily by the 
nonprogrammers in business. Thus, there may be less documentation required for 
COBOL programs. COBOL is better able to manipulate alphabetic characters than 
FORTRAN, and this is important in business processing where names, addresses, or 
descriptions are frequently reproduced. Also , a standard version exists; the language 
is relatively machine-independent; and it's maintained, updated, and supported by its 
users. Finally, there are large libraries of COBOL business applications modules and 
packages available today from vendors. To give just on^example, Raytheon's Ready 
Code system offers customers a library of reusable modules and logic structures that 
can significantly reduce the time required to code and test new COBOL programs. A 
limitation of COBOL, however, is that it's obviously not a compact language. It's not 

A the easiest high-level language for most of us to learn, and it's not as well suited for 
complex mathematical computations as FORTRAN. 
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PL/1 <• 

We've seen that early languages such as FORTRAN and COBOL were written to 
solve either scientific or business data processing problems. But in early 1960s, IBM 
and a committee of users of the IBM system/360 family of computers began 
development work on what was promoted as a "universal language." This PL/1 
language (Programming Language/"on^) was implemented in the mid-1960s to solve 
all types of business and scientific problems. As a scientific language, PL/1 was 
designed to include some of the features of FORTRAN; however, COBOL-type file 
processing techniques are also used. An ANSI committee produced a PL/1 standard in 
1976. A "Subset G" of this full standard is also available for use with personal 
computers. >sr 



/ RPG \ 



RPG (Report Program Generator) was introduced in the 1960s as a language that 
could readily duplicate the processing approach used with punched card equipment. 
Its use is still limited primarily to business applications processed on small business 
computers. As the name suggests, RPG is designed to generate the output reports 
resulting from the processing of such common business applications as accounts 
receivable* and accounts payable. But RPG can also be used to periodically update 
accounts receivable and accounts payable files. 

ALGOL 

ALGOL ( ALGO rithmic Language) was introduced in 1958. it was designed by an 
international group of mathematicians, and developed by group in Europe and the 
United States. John Backus of FORTRAN fame assisted in this development. As jrtSHi 
might expect, ALGOL was intended for the use of those involved scientific^ and 
mathematical projects. Several versions of the language have been created, and the 
current version is ALGOL 68. FORTRAN has generally been used instead of 
ALGOL in the United States, but ALGOL is very popular in Europe like PL/1, 
ALGOL is a block-structured or modular language that's well suited for use in a 
structured programming setting. 

/ 

Pascal 

An offspring of ALGOL is Pascal. Named in honor of Blaise Pascal, a seventeenth- 
century French mathematician, philosopher, and invented this language was 
developed in the late 1960s and early 1970s by Professor Nicklaus Wirth at 
Switzerland's Federal Institute of Technology. Pascal was the first major language to 
be created after the concepts associated with structured programming became widely 
disseminated. 

Pascal can be used for both scientific and file processing applications, a growing 
number of instructors are using it to teach programming to their computer science 
majors. And Pascal is now one of the major languages running on mini- and 
microcomputer systems. Professor Kenneth Bowles of the University of California at 
San Diego has pioneered the use of Pascal on small machine. 



Ada/' 



Another language in the ALGOL/Pascal lineage is Ada. This language is named i 
honor of Lord Byron's daughter Ada Augusta, the Countess of Lovelace. Ada worked 
with Charles Babbage on the concepts for an "Analytical Engine" in England during 
the first half of the nineteenth century. Because of her writing, she is considered by 
many to be the first programmer. 

The Ada language is sponsored by the U.S. Department of Defense (DOD) for use 
by the military services. In 1975, the DOD began a series of studies for the purpose of 
specifying and designing a new common language to be used by computer vendors 
and military programmers. The new language Ada was presented by the design team 
late in 1980. critics called it unwieldy inefficient, while supporters labeled it a 
breakthrough in software technology. It's still too early to know which view will 
prevail. Since the DOD will require military computers to have Ada capability, 
however, the language will endure. And announcements of powerful microcomputer 
chips supported by an Ada compiler have been made by Intel corporation. 



APL (A Programming Language) is a powerful interpreted language that's used with personal computers and 
larger system. It uses many curious symbols such as squashed squares and bent arrows. But it can often perform 
complex arithmetic/logic operations with a single command. 



APT (Automatically Programmed Tooling) is used in manufacturing applications to control machine tools 



C was developed at Bell Laboratories and was used to produce the Unix operating system. It is a favorite of systems 
programmers and others who develop software packages for small computer systems. It is also used to create 
graphics and special effects in films (e.g. Star Trek and return the Jedi). Code that approaches machine language in 
density and efficiency may be written, but c also offers some high-level language features. 



FORTH, like C, resembles a high-level assembly language. It's used by systems programmers for in-hours software 
development projects. It's also used to control astronomical telescope in observatories around the world. 



Fourth-Generation Language is a term that's often applied to the sophisticated software packages that permit 
end-users to query data bases and extract the information needed to solve problems and prepare reports. These 
application generators allow people to specify the result desired., but users don't have to outline the approach 
required to achieve the results. ^ 



LISP (LISt Processing Language) was developed by John McCarthy in 1959-1960 to support research in the field 
of artificial intelligence (AI). It's designed to manipulate nonnumeric data, and has remained the language of choice 
among AI Researchers in the United States. 



Logo with developed as an offshoot of LISP and has been popularized by Seymour Papert and others as a first 
instructional language for children. Although it's used in universities for serious scientific work, young children are 
able to write Logo programs in a short period of time. For example, they can use an on-screen "turtle" create 
drawing and animated cartoons. 



Modula-2 is a new language developed by Nicholas Wirth, the creator Pascal. Although it retains the advantages 
of Pascal. Modula-2 is expected to be more powerful and easier to use. It's relatively easy to translate Pascal 
programs into Modula-2 code. 



PILOT (Programmed Inquiry Learning Or Teaching) is used by the developers of computer-assisted instruction 
materials to prepare programs that emphasize drills, tests, and dialogs. 



PROLOG is relatively new AI language that has been chosen by the Japanese to be standard language for their 
"fifth-generation" computer project. 



SNOBOL (StriNg Oriented SymBOlic) is a text-manipulating and information retrieval language used by 
researchers in the humanities. . x, 
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Figure 6.2. A summary of additional major programming languages, 
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6.6 Program Implementation & Maintenance 
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Program Implementation ^, 

The first step in program implementation if to debug the program, i.e. to detect and 
correct errors that prevent the program from running. Testing the results produced by 
the program to see if they are correct is the next implementation step. And ensuring 
that a complete documentation package is available for the application is a third 
implementation step. 

Debugging : bugs are the^lerical mistakes and errors that crop up in programs these 
bugs or "glitches" (bugs have also been defined as "sons of glitches") just seem to 
occur even under the; best of circumstances and even when matters are not being 
helped along by ou^hatural human tendency to screw things up. It's unusual for 
complex programs to run to completion on the first attempt. In fact, the time spent in 
debugging and testing often equals or exceeds the time spent in program coding. 
Failure to provide for possible program path, keying errors, mistakes in coding 
punctuation, transposed characters, these are but a few of the bugs that can thwart the 
programmer. 

To reduce the number of clerical and logical errors, the programmer should 
carefully check the coding for accuracy prior to it? entry into the computer. This desk- 
checking process should include an examination of program logic and program 
completeness. Furthermore, typical input data should be manually traced through the 
program processing paths to identify possible errors. In short, the programmer 
attempts to play the role of the computer. 

After programs have been desk-checked for accuracy, an attempt is made tosl 
convert the source program into object-program form. Compiler programs interpreter 
coOntain error-diagnostic features, which detect (and print messages about) mistakes 
caused by the incorrect application of the language used to prepare the source 
program. In many organizations, a programmer can sit at a workstation and key in the 
program code from his or her coding sheets. The programmer can then call up online 
compiler program to immediately convert the source code into object code. Next, a 
listing of the detected language-usage (or syntax errors) may be displayed on the 
screen of the workstation. The programmer may interact with program development 
software and use the editing features of the workstation to correct detected errors. 
When changes have been made in response to detected errors, a new compilation can 
be ordered. This process may continue all detected syntax errors have been remedied. 

You should realize, however, the compiler/interpreter diagnostic checks will not 
detect the presence of logic errors in program. If an instruction should be "LET A = 
B*C" but has been coded "LET A B + C," this error will not be noticed since no 
language rules have been broken. Thus, an "errorless" pass of the program through the 
compiler or interpreter does not mean that the program is perfected or that all bugs 
have been eliminated. But it usually does mean that the program is ready for testing. 

oV 
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Testing: A program to be tested has generally ^^lonstrated that it will run and 
produce results. The purpose of testing is to determine whether the results are correct. 
The testing procedure involves using the program to process input test data that will ^ 
produce known results. The items developed^^ testing should include: 

□ Typical data, which will test the generally used program paths. 

□ Unusual but valid data, which will test the program paths used to handle 
exceptions. 

□ Incorrect, incomplete, or inappropriate data which will test the program error- 
handling capabilities. rt\ 

A testing procedure that's often followed to separately test different portions of 
program. This helps to isolate detected errors to a particular program segment. The 
use of a modular programming approach, of course, eases this procedure. Another 
technique that's often used is to entrust much of the twisting to someone other than 
the programmer who wrote the code. A fresh outlook is often helpful, and errors that 
are missed by a programmer who is too familiar with code may be easily picked up by 
someone else. There are also many specialized software packages available today that 
are designed to help people test applications programs. For example, Softool's 
instrumental packages may be used to test COBOL programs, and Boole & 
Babbage's XPF is used for online, interactive testing. 

If the program passes the tests, it may released for use. It should be noted here, 
ho we vet? that errors may still remains. In complex programs there may be tens of 
thousands of different possible paths through the program. It simply isn't practical 
(and maybe not even possible) to trace through all these paths during testing. For 
example, the flowchart in figure 6.3 looks rather simple, but the number of different 
possible paths is an astounding 10 20 . if we could somehow check out one path per 
nanosecond, and we had started our testing in the year 1, we would only be about hal^ 
done today! This is why programs may suddenly produce nonsense months aftarv 
they've been released for use. Some unique and unanticipated series of events has 
produced input or circumstances that turn up an error for the first time. The erro^was 
always there; it simply remained undetected. It's thus impossible to certify that y very 
complex systems are error-free. 

Documentation: Documentation, as we have seen, is the process of collecting, 
organizing, storing, and otherwise maintaining on paper (or on some relatively 
permanent medium) a complete record of why applications were developed, for 
whom, what function they perform, and how these functions are carried out. 
Producing documentation is an important, but then neglected, activity of 
programmers. A number of special of programs are available to help people carry out 
this function. (Softool's DOCUMENTER A, and CGA/Allen's BCD II are just two 
examples of these documentation tools.) 

The documentation package for a program used in an organization should include: 

^yt. A definition of the problem. Why was the program prepared? What were 
the objectives? Who requested the program and who approved it? 
2. A description of the system. The system or subsystem environment in 
which the program functions should be described (systems flowcharts 
should be included). Broad systems specifications outlining the scope of 
the problem, the form and the type of input data required should be clearly 
stated. 
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A description of the program. Program flowcharts, program listings, test 
data and test results, and other documents that describe the program and 
give a historical record of difficulties and/or changes should be available. 
A recitation of operating instruction. Among the items covered should 
be computer switch settings, loading and unloading procedures, and 
starting, running, and terminating procedures. 

A description of program control. Controls may be incorporated in a 
program in a number of w$s. For example, programmed controls may be 
used to check on the reasonableness and propriety of input data. A 
description of such controls should be a part of the documentation. 
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Program Maintenanc^\I!hanging business conditions, the revised needs of 
personal computer users, new laws, these and other factors require that production 
programs be continually maintained and modified. Program maintenance is an 
important duty of programmers and may involve all steps from problem definition 
through analysis, design, and program preparation. In some installations there are 
programmers w]& do nothing but maintain production programs. It generally takes 
less time for these programmers to make a change than it does to find the program 
location(s) where changes are needed. 

Figure 6.4. Cost pyramid of the 



Program life cycle. 




When an organization first acquires a computer, much of the programming efforts 
goes into the development of new applications. But as the number of installed 
programs in the organization grows, it's not unusual to find that more programming 
time is being spent on maintenance than new development work. In fact, in many 
organizations well over half the total programming effort is spent on maintenance. 
And it's estimated that over the life cycle of a typical application, the maintenance 
and enhancement costs that are incurred may be two or fojjr times larger than the 
initial development costs (see figure 6.4). to reduce maintenance costs and improve 
programmer productivity, many organizations have invested in software packages that 
can automatically go through programs and identify poorly written or unnecessary 
lines of code. (Catalyst Corporation's Structured Retrofit, and SAGE Software's 



Maintenance Programming System are examples.) 
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Exercises ^ 
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3. 



Every programming language has instructions that fall into four categories. 
Identify and discuss these categories^ # ^ 
An instruction prepared in any machine language has at least two parts. 
Identify these parts and discuss the function of each. 

(a) How does an assembly language differ from an machine language (b) how 



is an assembly language source program translated into a machine-language 
object program? 

4. (a) What advantage do high-level language have over assembly language? 
Discuss two approaches used to translate high -level languages into machine 
languages. J% 

5. (a) What is BASIC? (B) where did it originate? (c) hov^t loused today? 

6. (a) What is FORTRAN? (b) How did it originate? (c) How is it used today? 

7. (a) What is COBOL? (b) How did it originate? (c) How is it used today? 

8. (a) What is PL/1? What advantages does it possess? V 

9. (a)What^s RPG? (a) How is it used? (c) Why is it a limited-purpose 
language? 

10. Discuss the development and current use of (a) ALGOL, (b) Pascal, and (c) 

11. What questions should be considered in 
^fenguage to use in given situations? 

^Q. What step can be taken during debugging and testing to locate and remove 



determining the programming 



program errors? 

13. What should be included in a program documentation package? 

14. Why is program maintenance needed? 

15. Fill in the cross puzzle form presented below. 




A' 



Across: 1) Working device 2) Programming language 5) II 7) Information 
9) Examine 10) Operation code 13) — reviews 15) Programming language 

18) Accumulator 21) Accumulator 22) Set of programs 23) Preserved. 

Down: 1) Standard or unit measurement 3) A fully compiled or assembled program that's ready to be 
loaded into the program. 4) An organization that develops and approves standards in many fields. 6) 
Method of computer programming in which each step of the solution to a problem is contained in a 
eparate subprogram. 

) Programming language 9) Keep track 11 programming language 

12) Programming language 14) Programming language 16) Programming language 17) Self-esteem 

19) Clerical mistake 20) RPG is a language that uses built processing logic. 
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Management Information System (MIS) 



3-1 Management Information Concept 



As long as an important resource is supplied to us when and where we need it, in 
the right quantity and quality, and at a reasonable cost, we tend to take it for granted. 
It's only the cost increases and/or the supply and quality of the resource seems to 
deteriorate that we organize its importance, so it has been with management 
information. Previously acceptable information systems have seemed to deteriorate in 
recent year. In simpler times, many of the systems that have been discarded in the last 
decade were considered models of efficiency. But times are not simple today for 
managers. The growing size of many organizations, and the speed with which new 
technological discoveries are now being applied for competitive purposes combine to 
produce a complex and challenging management environment. 



At the beginning of this century, for example, there was an average wait of 33 years 
between invention and its application. But the laser was invented in 1953 and was 
being used just 7 years later for manufacturing and surgical purposes. And as this 
application rate continues to accelerate, less reaction time is available to manager. 
Thus, as pressures increase from domestic and foreign competitors, managers have 
found that previously acceptable systems are no longer adequate to meat their * 
information needs. 



3-2 Information Needs of Managers 



What information does manager need to manager effectively]? A common need 
basic to all manager is an understanding of the purpose of the organization, i.e., its 
policies, its programs, its plans, and its goals. But beyond these basic informational 
requirements, the question of what information is needed can be answered only in 
broad general terms because individual managers differ in the ways in which they 
view information, in their analytical approaches to using it, and in their conceptual 
organization of relevant facts. \ 



v 



An additional factor that complicates the subject of the information needed by 
managers is the organizational level of the managerial job. In the smallest 
organization, there are few managerial levels, and the managers tend to be generalists. 
That is, they are knowledgeable about most (if not all) of the group's activities, but as 
organization grow in size, people with specialized knowledge are hired and additional 
managerial levels are created. Information that's satisfactory for generalists (who can 
^ tyften use their overall knowledge to fill in the missing gaps) is often not acceptable 
when supplied to specialists. It thus become^wnecessary to supply different type of 
information to people at different levels. - c& 
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Top-level managers still must have a general understanding of the organization's 
activities. Since they are charged with weighing risks and making major policy 
decisions on such matters as new product development, new plant authorizations, and 
so on, they need the type of information thal^yill support these long-range strategic ^ 
plans and decisions. Middle-level managers are responsible for making the tactical 
decisions that will allocate the resources and establish the controls needed to 
implement the top-level plans. And lower-level managers make the day-to-day 
operational decisions to schedule and control specific tasks. The actual results of an 
operation may be checked daily against planned expectations, corrective actions may 
be taking as needed. In short, managers use their time differently, needed internal 
information with varying degrees of detail, and need different mixes of internal and 
external information in order to make their decisions. 



3.3 Properties of Useful Management Information 



As general rule, the more information serves to reduce the element of uncertainty in 
the decisions made by manager at all levels, the greater is its value. But like other 
basic resourc^£Wailable to manager, information is usually not free. The cost 
acquiring must usually be compared with benefits to be obtained from its use. Just as 
it's economically foolish to spend $100 to mine $75 worth of coal, so, too, is it 
unsound to produce information costing $100 if this information doesn't lead to action 
that yield a greater return. Generally speaking, information that possesses the 
properties of accuracy, timeless, completeness, and conciseness will be more 
available than information lacking one or more of these characteristics. However, 
compromises are often made in one or more of these properties for economic reasons. 

: information to the total amount of information v$ 



4? 



I Accuracy:- is the ratio of correct 

produced over a period. If 1,000 items of information are produced and 950 of the^e^ 
items give correct report of the actual situation, then the accuracy level .95. whether 
this level is high enough depends on the information being produced Fifty incorrect 
bank balances in a mailing of 1,000 bank statements are intolerable. But if physical 
inventory records kept on large quantities of expensive parts achieve an accuracy 
level o.95, this might be acceptable. In the case of bank statements, greater accuracy 
must be obtained. In case of the parts bank inventory, greater accuracy could be 
achieved, but the additional costs required to gather it. 

II Timeless:- Timeless is another important information characteristic. It's of little 
consolation to a manager to know that the information that arrived too late to be of 
use was accurate. Accuracy alone is not enough. How fast must be the response time 
of the information system? Unfortunately, it's once again impossible to give an 
answer which will satisfy all the information. In case regular report, an immediate 
response time following each transaction would involve a steady outpouring of 
documents. The result would be a costly avalanche of paper that would bury 
managers. Thus, a compromise is often required. The response time should be short 
enough so that the information does not lose its freshness and value, but it should be 
ong enough to reduce volume (and cost) and reveal important trends that signal the 
eed for action. Of course, when instant access to "time critical" information is 

needed, quick-response online system must boused. 

/ 
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III Completeness:- Most manager faced wiftjs^ decision to make have been 
frustrated at some time by having supporting information that's accurate, timely and 
incomplete. An example of the consequences of failure to consolidate related pieces ^ 
of information occurred at Pearl Harbor in 1948. Historians tell us that data available^ ^ 
in bits and pieces and scattered points, if integrated, would have signaled the danger 

of Japanese attack. Butter integration of the facts available at scattered points in a 
business for the purpose of furnishing managers with more complete information is a 
goal of information system designers.^ 

IV Conciseness:- Many traditional information systems have been designed on the 
assumption that lack of completeness is the most critical problem facing manager. 
This assumption has often led designer to employ an effective shotgun approach, 
peppering manager with more information than can possibly use. Important 
information, along with relatively useless data, is often buried in stacks of detailed 
reports. Managers are faced with problem of extracting those items of information 
that they need. Concise information that summarizes the relevant data and points out 
areas of exception to normal or planned activities is what is often needed by-but less 
often supplied to-today's managers. 



3.4 An MIS Orientation 



In the late 1960s and early 1970s, many managers began to realize that they were't 
able to cope with rapidly changing conditions merely by using the routine reports that 
their traditional systems were producing. There information didn't possess properties 
mentioned above, and it was no longer adequate to meet their need. Responding to 
these management needs, system designers began to develop new computer orientedS 
management information systems that were more responsive and more comprehensi\^ 
than those that had existed just few years earlier. There was initially talk of designing 
a completely integrated "total system" built around a single online data base^tnat 
would instantly give managers all the information they needed to make their 
decisions. As you might expect, this proved to be an unrealistic goal that failed to 
recognize the complexities of operating modern organization. Few, if any, total 
system designs were actually attempted. Instead, the system designers in an 
organization developed a long-range conceptual model of management information 
system for their organization and then gradually began to integrate the existing 
information-producing systems in the organization into their long-range plan. This 
integration continues today. 

The formidable task of the MIS designer is to develop the information flow. 

5> «, 
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8.5 The management information system (MIS) 



Concept has been defined in dozen of ways. Since one organization's model of an MIS is likely 
differ from that of another, its not surprising that their MIS definitions would also vary in scope and 
breadth. For our purpose, an MIS can be defined as a network of computer based data processing 
procedures developed in an organization and integrated as necessary with manual and other procedures 
for purpose of providing timely and effective information to support decision making and other 
necessary management functions. 

Although MIS models differ, most of them recognize the concepts shown in Figure 3-1. in addition to 
what might be termed the horizontal management structure shown in Figure 3 -3 a, an organization is 
also divided vertically into different specialties and functions which require separate information flows 
(see Figure 3 -3b). combining the horizontal managerial levels with vertical specialties produces the 
complex organizational structure shown in Figure 3 -3c. 

needed to support decision making (see Figure 3-2). Generally speaking, much of 
different responsibilities is obtained from the collection of existing information 
systems (or subsystems). These systems may be tied together very closely in an MIS. 
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Information flow needed to support 
performed decision-making and other 
management function 





Corporate financial 
objective 
Managers & 
acquisitions 
New plant 
authorizations 
and locations 
Major product 
developments 

Plan & control 

Cash flow 

Productive capacity k\) 
sales performance 
inventory 
requirements 

Labor power ^ ^ 
resources w ^ 
Status of projects 

Processing of current accounts and accounts payable 
Scheduling of current production and shipping 
Current sales efforts 
Efforts of current labor force 
Allocation of current materials inventory 
Status of current work in process 



Lower operating 
management 



5F" 



Computer accessible Data Base 

Collection and recording of transactions-e.g, 
Customer orders, material purchased, hours 
Worked, etc-and internal and external data. 



Figure 3-2. The task of MIS designers is to develop the information flow 
needed to support decision making. 
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Exercises 

Group 8 < A> 

Place a T or F in the space provided in the following true-false questions: 

1. Managers at different level organizational levels needs the same kinds of the information since 

they do the same kind of planning. 

2. Lower-level managers need information to support strategic planning. 

3. Accuracy is the ratio of incorrect information to the total amount of information produced. 

4. Regular reports should be prepared on hourly bases. 

5. Traditional information system seem to have been designed on the assumption that lack of 

completeness is the most critical problem facing managers. 
6. Numerous "total system" were designed in the late 1960s. 

7. An MIS is a network of computer-based data processing procedures developed in organization 

and integrated as necessary to provide timely and effective information to support decision making. 

8. In planning for an MIS, designers are in agreement that the "bottom-up" approach is best. 

9. Most MISs today serve the needs of top-level managers and, to a lesser extent, the needs of 

operating managers. 

10. An MIS can give managers more time to devote to planning. 

11. Simulation models can be used to improve inventory planning. 

12. An expert system is a payroll program written by an expert programmer. 

Group 9 

1. Why have traditional information system failed to meet the needs of managers ?. 

2. A factor that complicates the subject of the information needed by managers is the 
organization level of the managerial job. Discuss this statement. 

3. Identify and discuss the properties that management information should possess, ftr 

4. (a) what is an MIS ? (b) identify and discuss four issues involved in planning for an 
MIS. .^T 

5. How can an MIS affect the quality of a manager's plans ?. 

6. (a) what is simulation ? (b) How can it be used in planning and decision making ?. 

7. (a) what is an expert system ? (b) identify and discuss one example of each system. 

8. (a) What is an information center ? (b) what functions may be performed by such a 
center^ \y 

5> «, 
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Group 8 
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Place a T or F in the space provided in the following true-false questions: 

1. Managers at different level organizational levels needs the same kinds of the 

information since they do the same kind of planning. 

2. Lower-level managers need information to support strategic planning. 

3. Accuracy is the ratio of incorrect information to the total amount 

information produced. <$> 

4. Regular reports should be prepared on hourly bases. 

5. Traditional information system seem to have been designed on the assumption 

that lack of completeness is the most critical problem facing managers. 

6. Numerous "total system" were designed in the late 1960s. 

7. An MIS is a network of computer-based data processing procedures developed 

in organization and integrated as necessary to provide timely and effective 
information to support decision making. 

8. In planning for an MIS, designers are in agreement that the "bottom-up" 

approach is best. 

9. Most MISs today serve the needs of top-level managers and, to a lesser extent, 

the needs of operating managers. 

10. An MIS can give managers more time to devote to planning. 

— Simulation models can be used to improve inventory planning. 

-r^-12. An expert system is a payroll program written by an expert programmer. 

Group 9 

1 . Why have traditional information system failed to meet the needs of ^ 
managers ?. 

2. A factor that complicates the subject of the information needed by 
managers is the organization level of the managerial job. Discuss this 
statement.^ 

3. Identify and discuss the properties that management information 
should possess. 

4. (a) what is an MIS ? (b) identify and discuss four issues involved in 
planning for an MIS. *® 

5. /Hpw can an MIS affect the quality of a manager's plans ?. 

6. (a) what is simulation ? (b) How can it be used in planning and 



^> decision making ?. 
each system. 



(a) what is an expert system ? (b) identify and discuss one example of 



^ 8. (a) What is an information center ? (b) what functions may be 

performed by such a center ?. 
ou may visit the following websites for more about the subject: 
$ http://www. emadit. weebly. . com ^ 
And 

http://www. emadit. blogspot. com 
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Glossary:- The definitions of some 
important computer terms. 



Access To locate desired data. See 
direct access, random access, remote 
access, serial access. 

Access time The elapsed time 
between the instant when data are 
called for from a storage device and 
instant when the delivery operation is 
completed. 

Accumulator a registrar or storage 
location that forms the result of an 
arithmetic or logic operation. 



ACM Acronym for association fo^ 
Computing Machinery, a Professional 
group dedicated to advancing^yhe 
design, development, and application 
of information processing. V 

Acoustic coupler A type of modem 
which permits data communication 
over regular telephone lines by means 
of sound signals, 

Acronym A word formed from the 
first letter(s) of the words contained 
in a phrase or name. 

Ada A high-level programming 
language developed by the 
Department of Defense for use in 
military systems. 

Address An identification (e.g., a 
label, name, number) that designate 
a particular location in storage or ^5 
any other data destination or source. ^ V 

AT 

ADP Automatic Data Processing. 

ALGOL (ALGO Algorithmic 

Language) an algebraic, high-level 
language similar to FORTRAN that 
is widely used in Europe^j 3 

Algorithm A set well-defined rules 
for solving a problem in a finite 
number of operations. 

Alphanumeric Pertaining to 

character set that includes letters, 
digits, and, usually, other special 
punctuation character marks. 
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low level. This language lies between 
high level languages (such as 
BASIC) and Machine language. 



Analog computer A device that 
operates on data in the form of 
continuously variable physical 
quantities^© 

Annotation symbol A symbol used 

ANSI (American National Standards 
Institute). An organization that 
develops and approves standards in 
many fields. 



APL 



COBOL and machine language (Is 
and Os the computer understands). 

Automated office A general term that 
refers to the merger of computer, 



devices, and 
technology in an 



(A Programming Language) A 
mathematically oriented high-level * 
language frequently used in time 
sharing. 

Application program Software 
designed for a specific purpose (such 
as account receivable, billing, or 
inventory control). 

^^^^ >C i 

Architecture The organization and 
interconnection of computer system 
components. 

Arithmetic-logic unit The part of a 
computing system containing the 
circuitry that does the adding, 
subtracting, multiplying, dividing, and 
comparing. 

Artificial intelligence (AI) computer 
science branch that's involved with 
using computers to solve problem that 
appear to require human imagination 
or intelligence. 

ASCII (American National Standard 
Code for Information Interchange). A 
standard code used to exchange 
information among data processing 
and communication systems. 



office electronic 
telecommunication 
office environment. 

Auxiliary storage 

supplements the 

storage of a computer. Often referred 
to as secondary storage. 



A storage that 
primary internal 



Back-end processor A computer that 
serves as interface between a larger 
CPU and data bases stored on direct- 
access storage device. 

Background processing TheW* 
automatic execution of lower-priority 
(back-ground) computer programs 
during periods when the system 
resources are not required to process 
higher-priority (foreground) programs. 
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Assembler program A computi 
program that takes non-machine 
language usage instructions prepared 
by a programmer and converts them 
into a form that be used by the 
computer. 

Assembly language A means of 
communication with a computer at a 
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Backup Alternate programs or 
equipment used in case the original 
incapacitated. 

Bank switched memory The use of 

software -controlled switches that 
allow a central processor to switch 
between memory locations in primary 
and supplementary memory banks so 
that the apparent size of primary 
storage is increased. 

BASIC (Beginner All-Purpose 
\ Symbolic Instruction Code). A high- 
< level interactive programming 
^ language frequently used with 
personal computers and in 

timesharing environments. 

Batch processing A technique in 
which a number of similar items or 
transactions or Jobs to be processed 
are grouped (batched) and processed 
in a designated sequence during a 
machine run. 

Often referred to as sequential 
processing. 
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Baud A unit for measuring 
transmission speed. 



data 



being made to automate 
manufacturing operations. 



CAI 



design 



and 



BCD (Binary - Coded Decimal) A 

method of representing the decimal 
digits zero through nine by a pattern of 
binary ones and zeros (e.g., the 
decimal number 25 is represented by 
0010 0 101 in 8-4-2-1 BCD notation). 

Binary digit Either of characters 0 or 
1. Abbreviated "bit." 

Binary number system A number 
system with a base or radix of two. 

Bit See binary digit 

Block Related records, characters, or 
digits that are grouped and handled as 
a unit during input and output. A sect 
ion of program coding treated^ps a 
units. 

Branch An instruction that transfers 
program control to one or more 
possible paths. 

Broadband channel communications 
channel such as those made possible 
by the use of laser beams and micro 
wave that can transmit data at high 
speed. 

Buffer A storage device used to 
compensate for the difference in rates 
of flow of data from one device to 
another -e.g., from an I/O device to 
the Memory then the CPU. 



(computer- Assisted Instruction) 
A general term that refers to a learning 
situation in which the student interacts 
with ( and is guided by ) a computer 
through a course of study aimed at 
achieving certain instruction. 



Call 

a subroutine. 



A transfer of program control to 



Canned program programs 
prepared by an outside and provided 
to a user in a machine-readable form. 



Cathode 



An 



0 



Bug An error in a system or program. 



Bus 
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Circuits that 
communication path between two or 
more dev- ices, such as between 
CPU, storage, and peripherals. 



ray tub (CRT) 

electronic tub with a screen upon 
which information may be displayed. 

Central Processing Unit (CPU) The 

component of a computer system with 
circuitry to control the interpretation 
and execution of instructions.! The 
CPU includes primary storage, 
arithmetic -logic, and control sections. 

Channel (1) A path for carrying 
signals between a source and a 
destination. (2) A track on a 

magnetic tape or a band on a magnetic 
drum. 

Character string A string of alpha- 
numeric characters. 

Chip f A thin wafer of silicon on 
which integrated electronic 

^f^jWponents are deposited. 

Clock A device that generates the 
periodic signals used to control the 
timing of all CPU operations. 

COBOL A high-level language dev- 
eloped for business data processing 
applications. 



COM (Computer Output Machine) 

A technology that permits the output 
information produced by computers to 
be stored on microfilm. 

\\* 

Common carrier A government- 
regulated organization that provide 
public communications services. 

Communications channel A 

medium for transferring data from one 
location to an other. 

Compiler A computer program that 
produces a machine-language program 
from a source program that's usually 
written in high - level language by a 
programmer. The compiler is capable 
of replacing single source program 
statements with a series of machine- 
language instructions or with a 
subroutine. 

Computer An electronic symbol 
manipulation system that's designed 
and organized to automatically accept 
and store input data, process them, an*fcAJ 
produce output results under tJJa^ 
direction of a detailed step-by step 
stored program of instructions. ^ 

Computer network A processing 
complex consisting of two or more 
interconnected comput^rV 



\ CO 



Byte 



a group of adjacent bits, usually 
eight, operated on as a unit. 



Cache 

device. 



A very 



high 



speed storage 



CAD/CAMU<Sbmputer- Aided Design/ 
Computer - Aided) Manufacturing ). 
A general term applied to the efforts 



Code A set of rules outlining the way ^ 
in which data may be represented©? 
also, rules used to convert data from 
one representation to another. To write 
a program or routine. 

\ 

Collate To combine items from two 
files into a single 



or more sequences 
one. 
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Concentrator A communications 
device receives input from many low- 
speed lines and then concentrates and 
transmits a compressed and smooth 
stream of data on a higher- speed and 
more efficient transmission channel. 
Multiplexers also perform this 
functifi^ 

Conditional transfer An instruction 
^ftat may cause a departure from the 
^sequence of instruction being 

followed, depending upon result of an 

operation, the contents of a register, or 

the setting of an indicator. 

Connector symbol Used in flow 
chart to represent a junction in a flow 
line, this symbol is often used to 
transfer flow between pages of 
lengthy chart. 

Console The part of a computer 
system that enables human operators 
to communicate with computer. 
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Constant A value that doesn't 
change during program execution. 

Control program Generally part of 
an operating system, this program help 
control the operations and 
management of computer system. 

Control unit The section of the CPU 
that select, interprets, and sees to the 
execution of program instructions. 

Counter A device (e.g., a register) 
used to represent the number of 
occurrences of an event. 

CPU See central processing unit. 



Crash A hardware or software failure 
that leads to abnormal cessation of 
processing. 

Cursor A symbol on a visual display 
screen that highlights the location(s) to 
be affected by the next character or 
command that is entered. 
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Cybernetics 

which seeks 
and studies 
control in 
organisms. 



The branch of learning 
to ^megrate the theories 
of xommunication and 
machines and living 



All tracks on magnetic 
are accessible by a single 



Cylinder 

disks that 
movement of the access mechanism. 



system that builds, maintain, and pro- 
vides access to a data base. # v 

______ 

Data entry operator One who 

transcribes data into *A form suitable 

for computer processing. 

Data processing one or more 
operations performed on data to 
achieve a desired objective. 

Debug to detect, locate, and remove 
errors in programs and/or malfunction 
in equipments. 

Decision support system (DSS) 

computer-based system that backs 
^ up and assists those engaged in 
planning and decision-making 
activities. 

Decision symbol This diamond 
shaped symbol is used in flowcharts to 
indicate a choice or branch in the 
processing path. 

Decision table A programming 
analysis tool that shows all the 
conditions to be considered in a 
problem as well as the actions to be 
taken when given?\ 
Set of conditions is present. 

Diagnostics^ Error message printed 
by a computer to indicate system 
problem and improper program 
instructions. 



DASD Acronym for Direct Access 
Storage Device. 



Data Facts; 
information. 



the raw material 



Data bank See data base. 
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Data base A stored collection of the 
liberties of data that are needed by 
organization and individuals to meat 
their information processing and 
retrieval requirements .v* 

Data base administrator The one 

responsible for defining, updating, and 
controlling access to a data base. 

Data base management system 
(DBMS) The comprehensive software 



Digital computer A device that 
manipulates discrete data and 
performs arithmetic and logic 
operations on these data. 

ft? 

Digital PBX A private branch 
exchange that may be used 
automatically manage thousands of 
communications lines without human 
assistance. Both voice and data 
transmissions can be handled 
simultaneously over telephone lines, J 
and no modems are need for local data 
exchange. 

Direct access Pertaining to storage 
devices where the time required to 
retrieve data is independent of the 
physical location of the data. 

Disk A revolving platter upon which 
data and programs are stored. 
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Disk pack A removable direct-access 
storage medium containing multiple 
magnetic disk mounted vertically on a 
single shaft. 



•y dis] 



Diskette A floppy disk. A low-cost 
magnetic medium used for I/O and 
secondary storage purposes. 

Distributed data processing (DDP) 

A general term describing the process- 
ins of a logically related set of 
information processing functions 
through the use of multiple, 
geographically separated, computing 
and communications devices. 

Documentation The preparation of 
documents, during system analysis 
and subsequent programming, that 
describe such things as the system, the 
programs prepared, and the changes 
made at late dates. 

DOUNHILE, loop structure A 

control structure in which one or 
more operations in a loop are repeated 
until a condition is found to be true, 
after which the exit path out o^> the 
loop is followed. 

Downtime The lengtrAd? time a 
computer system is inoperative due to 
mal-functions. 



OF 

EBCDIC (Extended Binary - coded 
Decimal Interchange Code) An 8 -bit 
code used to represent data in modern 
computers! - ^ 

Edit To correct, rearrange, and valid- 
ate input data. To modify the form of 
output information by inserting blank 
spaces, special characters where need- 
ed, etc. 

Editor A program used to 

interactively review and alter text 
materials and other program 
instructions. 

EDP Acronym for Electronic Data 
Processing. 

EEPROM An electrically erasable 
and programmable read-only memory 
chips that can be reprogrammed with 
special electrical pulses. 
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limited conditions. 



Executable routine A master 

program in operating system that 
control the execution of other 
programs. Often referred to as the 
executive, monitor, or supervisor. 

Executive workstation Special 
desktop computer-based units 
designed for busy people who may 
not like to type. They have special 
function keys, and may accept input 
through the use of a mouse or touch 
screen. They have ability to perform 
word/data process- sing, mange date 
bases, produce graphics ™^ cnnnnAi 
many other activities 



and support 



Expert system A software package 
that includes (1) a stored base of 
knowledge in a specialized area, 
and (2) the capability to probe this 
know ledge base and make decision 
recommendations. Expert systems are 
the products of research in the field 
of artificial intelligence. 



Ar 

Facsimile system A system used to 
transmit pictures, text, maps, etc., 
between^ geographically separated 
points. An image is scanned at a 



Electronic funds transfer (EFT) A 

general term referring to a cashless 
approach used to pay for goods and 
services. Electronic signals between 
computers are often used to adjust the 
accounts of the parties involved in 
transaction. 

Electronic mail A general term to 
describe the transmission of messages 
by the use of computing systems and 
telecommunications facilities. 

Electronic spreadsheet program A 

software package that permits users to 
quickly create, manipulate, and 
analyze in columns and rows. 

Emulator A stored logic device or 
program that permits one computer jtc\ 
execute the machine-language 
instructions of another computer 

EPROM An erasable and 

programmable read-only memory chip 
that can be reprogrammed under 



transmitting point and duplicated at 
a receiving point 

Fiber - optic cable A data 
transmission medium made of tiny 
thread of glass or plastic that is able 
to transmit huge amounts of 
information at the speed of light. 

Field A group of related characters 
treated as^Oa unit, e.g., a group of 
adjacent "xard columns used to 
repres^t an hourly wage rate. 

File A collection of related records 
treated as a unit. 

File processing The updating of 
master files to reflect the effects of 
current transactions. 



1 

be sent in both direction at the same 



time. 



Floppy disk See diskette. 

Flowchart A diagram that uses 
symbols and interconnecting lines to 
show (1) a system of processing to 
achieve objectives (system flowchart), 
or (2) the logic and sequence of 
specific program operations (program 
flowchart). 

FORTRAN (FORmula TRANslator) 

A high-level! programming language 
used to perform mathematical 
computations. 

Front-end processor A CPU 

programmed to function as an 
interface between a larger CPU and 
assorted peripheral devices. 

Full-duplex transmission The 

simultaneous sending and receiving of 
data over a communications path. 



Generator A computer program that 
constructs other programs to perform a 
particular type of operation, etc., a 
report program generator. 

Graphic display A visual device that 
is used to project graphic images. 

Half-duplex transmission The 

sending and then receiving of data 
over a communication^path during 
alternating periods o^Jime. Data may 
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Hard copy Printed or filmed output 
in humanly readable form. 

Hardware Physical equipment such 
as electronic, magnetic and 
mechanical devices. Contrast with 

softwareJV 

Heuristic A problem-solving method 
in which solution are discovered by 
evaluating the progress made toward 
the end result. A directed trial-end 
error approach. Contrast with 
algorithm. 

Hierarchical data structure A 

logical approach to structuring data in 
which a single root data component or 
parent may have subordinate element 
or children, each of which, in turn, 
may own one or more other elements 
(or non). Each element or brandM^ 
below the parent has only a single 
owner. 

^0> 

High level language A programming 
language oriented toward the problem 
to be solved or the procedures to be 
used. Instructions ar&Ngiven to a 
computer by using convenient letters, 
symbols, or English-like text, rather 
than by using the 1 st and Os code that 
the computer understands. 

HIPO chart (Hierarchy plus-process 
output charts) Charts used in the 
analysis, design, and programming of 
computer applications. 

Hollerith Code A particular type of 
code used to represent alphanumeric 
^ctata on 80-column punched cards. 

Host computer A main control 
computer in a network of distributed 
processors and terminals. 

Hybrid computer A data processing 
device using both analog and discrete 
data representation. 



IF-THEN-ELSE selection structure 

A basic program control structure that 
requires a test for some condition 
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followed by two alternative program 
paths. The path selected depends on 
the results of the test. 



Indexed sequential 
See ISAM. 



access method 



Information 

humans. 



Meaning assigned data 



Information retrieval The methods 
used to recover specific information 
from stored data. 

Input/output symbol A figure in the 
shape of parallelogram that's used to 
indicate both input and output 
operations in a flowchart. 



Instruction 



A set of characters used 
to fit direct a data processing system 
in the performance of an operation, 
i.e., an operation is signaled and the 
values or locations of the instruction 
operands are supplied. 



Integrated software package A 

software product that combines 
several applications, e.g., word 
processing, spreadsheet operations, the 
creation of graphs into a single 
package so that it's possible to share 
data and move material among these 
functions. 

Intelligent terminal A terminal with 
a built-in CPU can be programmed to 
perform specific functions such as 
editing data, controlling other 
terminals, etc. 



ting the next source language 
statement. A device that prints on a 
punched card the data already punched 
in the card. 

I/O See input/output. 

ISAM (Indexed Sequential Access 
Method) A method whereby records 
organized in a sequential order can be 
referenced directly through the use of 
an index based on some key or 
characteristic. 

Item A group of related characters 
treated as a unit. (A record is a group 
of related items, and file is a group of 
related records). 



(LAN) 



Local area network 

privately owned communications 
system that links computers, 
terminals, word processing stations, 
and other devices located within a 
compact area such as an office 



building or a camr^»K. • 

Logic diagram See flowchart. 

LSI (Large Scale Integration) The 

process of integrating a large number 
of electronic circuits on a single small 
chip of silicon or other material. 



4 £ 

A collection of specific tasks 



Job 

constituting 
computer. 



a unit of work for/tEa 

J? 

Job-control language (JCL) ■ A 

language that permits communication 
between programmers and an 
operating system . a job-control 
program written in this language can 
be translated into requests for action 
that can be executed by the computer. 

Jump A departure from sequence in 
executing instructions in a computer. 
See conditional transfer. 



Machine language A language used 
directly by a computer. 

Macro instruction A source 
language instruction that's equivalent 
to a specified number of machine- 
language instructions. 

Magnetic ink character recognition 
(MICR) The recognition of character 
printed with special magnetic ink b^W 



machines. 



)ndition 



Interactive system One that permits 
direct communication and dialo; 
between system users and /the 
operating program in the CPU. 

Or 

Interface A shared boundary, e.g., 
the boundary between two systems or 
devices. 

Internal storage The addressable 
storage in a digital computer directly 
under the control of the CPU. 

Interpreter ^ computer program 
that translates each source language 
statement into a sequence of machine 
instructions and then executes these 
machine instructions before trans la- 



K An abbreviation for a value equal 
to 2 10 or 1024. 

Key A unique item that's used to 
• V identify a record. 



Label One or more characters used 
to identify a program statement or a 
data item. 



Magnetic storage Utilizing the 
magnetic properties of materials to 
store data on such devices and media 
as disks, drums, cards, core, tapes, 
chips, and films. 

Main control module The highest 
level in hierarchy by program 
modules. This module controls others 
below it. 

Mainframe A large computer system 
that has the capability to support many 
powerful peripheral devices. 



Maintenance programming 

% changing and modifying 



The act 

ASh changing and modifying existing 
programs to meet changing conditions. 



Language 

conventions 
information. 



A set 
used 



of 
to 



rules and 
convey 



Library routine A tested routine 
maintained in a library of programs. 

Light pen An electrical device that 
permits people to provide input to 
computers by writing or sketching on 
the screen of cathode ray tube. 



ft 



Management information system 
(MIS ) A computer-based 

information system designed to apply 
organizational managers with 
necessary information needed to plan, 
organize, staff, direct, and control the 
operations of the organization. 

Master file A file containing 
relatively permanent data. This file is 
often updated by records in a 
translation file. 
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Memory Same as storage. 

Menu A set of programmed choices 
provided to a computer users. 

Message switcher A communication 
processor that receives messages and 
forwards them to appropriate locations 

Microcomputer The smallest 

category of computer, consisting of 
microprocessor and associated storage 
and input/output elements. 

Microfiche A sheet of film (usually 
4 by 6 inches) that may be used to 
record the results of computer 
processing. 

Microprocessor The basic 

arithmetic, logic, and storage elements 
required for processing. 



Monitor 

routine. 



routine 



See 



executive 



Mouse An input device about the 
size of a tape cassette that rolls on a 
small bearing and has one or more 
buttons on the top. when rolled across 
a flat surface, thw mouse guides on a 
visual display screen in the direction 
of the mouse's movement. 



simultaneously 
over a single 
communications 



communications 
messages from 



Micro-program a sequence of 
elementary instructions. Q^hat is 
translated by irricro-logife subsystem 
residing in the CPU. A 4) 



Microsecond 

second. 



one-millionth of a 



Multiplex To 

transmit messages 
channel or other 
facility. 

Multiplexer A 

device that receive 
low- speed lines and then sends these 
messages along a single high-speedy 
transmission channel. Concentrators Vj* 
also perform this function. 

Multiprocessor A computer network 
consisting of two or more central 
processors under a common control 

Multiprogramming The 

simultaneous handling of multiple 
independent programs of interleaving 
or overlapping their execution. 





Node An end point of a branch in a 
network, or a common junction of two 
or more network branches. ^ 

AV 

Nonvolatile storage A storage 
medium that retains its contents in the 
absence of power. • 



Object language 

translation process 
source language. 



Micro-to-mainframe linkage A 

hardware/software product that 
permits communication between a 
mainframe system and the personal 
computer systems located on the desk 
of users. 



Nanosecond 

second. 



Millisecond 

second. 



One-thousandth of a 



One-billionth of a 

Narrow bandwidth channels 

Communications channels that can be 
only transmit data at slow speeds, e.g., 
telegraph channels. 



_____ 4> 
Minicomputer a relatively fast but fVp 

small and inexpensive computer wit^J ^ 

somewhat limited input/output t 

V 

Mnemonic pertaining to a technique 
used to aid human memory f ^ 

Modem A device that modulates and 
demodulates signals transmitted over 
voice grade communication facilities. 

Modular approach Dividing a 
project into segments and smaller 
units in order ) to simplify analysis, 
design, and programming efforts. 



Natural 



language A human 

language such as English, French, 
German, etc. 



The output of a 
Contrast with 



OCR (Optical Character Recognition) 
The recognition of printed characters 
through the use of light-sensitive 
optical machines. 

Octal Pertaining to a number system 
with base of eight. 

Offline A term describing persons, 
equipment, or devices not in direct 
communication with the CPU. 

Off-page connector symbol A flow- 
chart symbol used to show tha^ 
program flow is entering from £r 
going to a separate flowchart page^Cv 



Network An interconnection of 
computer systems and/or peripheral 
devices at dispersed locations that 
exchange data as necessary to perform 
the functions of the network. , 



?ical 



CP 



Network data structure A logics 
approach to structuring data that 
permits network nodes be 
connected in multidirectional 
manners. Each node may h©e^ several 
owners and may, in turn, own any 
number of other data units. 



Online A term describing persons, 
equipment, or devices in direct 
communication with the CPU. 

Operand The data unit or equipment 
item that's operated upon. An operand 
is usually identified by an address in 
an instruction rf^ 

Operating system An organized 
collection of software that controls the 
overall operations of a computer. 

Operation code The instruction code 
used to specify the operations a 
computer to perform. 

V 

^ Overlapped processing An 

approach that permits the computer to 
work on several programs instead of 
one. 



Parallel interface An electrical 
interconnection that permits 8 or more 
bits of data to be moved in the same 
instant in time. Contrast with serial 
interface. 
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Parity check A method of checking 
the accuracy of binary data after those 
data have been transferred to or from 
storage. The number of 1 bits in a 
binary character is controlled by the 
addition or deletion of a parity bit. 

Pascal A popular high-level 

programming language that facilitates 
the use of structured programming 
techniques. 

Patch The modification of a program 
in an expedient way. 

Peripherals The input/output 

devices and auxiliary storage units of 
a computer system. 



A single- ^ 



Personal computer (pc) 

user-oriented and general-purpose 
microcomputer processing system 
that can execute program instructions 
to perform a wide variety of ta^^. 

Pico -second One thousandth of a 
nanosecond. 

Pixel A picture element on the screen 
of a visual display used for graphics 
work that is controlled by the contents 
of a specific location in storage. By 
turning each pixel on or off, the CPU 
is able to paint a graphic image. 

PL/1 (Programming Language) A 

high-level language designed to 

process both scientific and file 
processing applications. 

Plotter A device that converts 
computer output into graphic, hard- 
copy form. 



initiation, or performance of some 
other operation on the program itself. 

Primary storage section Also 
known as internal storage and main 
memory, this section of the CPU holds 
program instructions, input data, 
intermediate results, and the output 
information ^j/ produced during 
processing.^ 

Printer A device used to produce 
humanly readable computer output. A 
wide range of impact and non-impact 
printers is currently available. 

Processing symbol A rectangular 
figure used in flow charts to indicates \ 
a processing operation, etc., ^\ 
calculation. 

Program (1) A plan to achieved 
problem solution; (2) to design, write, 
and test one or more routines; (3) a set 
of sequenced instructions to cause a 
computer to perform particular 
operations. 

Program library A collection of 

programs and routines. 

kv 

^_ A 

Programmer 

writes, tests,] 
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J' 

significantly affected by the physical 
location of the data. 

Real time Descriptive of online 
computer processing systems which 
receive and process data quickly 
enough to produce output to control, 
direct, or affect the outcome of an 
ongoing activity or process. 

Record A collection of related items 
of data treated as a unit. 

Register A device capable of storing 
a specific amount of data. 



programs. 



,0 



and 



One who designs, 
maintain computer 



Pointer A data form item in om 
record that contained the location 
address of another logically related 
record. 



Point-of-scale (POS) terminal An 

I/O device capable of (1) immediately 
updating sales and inventory records 
at a central CPU, and (2) producing a 
printed sales transaction receipt. 

Port An electrical interconnection. 



Programming Language A 

language used to express programs. 

PROM (Programmable Read-only 

Memory) A read-only storage device 
that can be programmed after 
manufactured by external equipment. 
PROMs are usually integrated circuit 
chips. 

Pseudo code A programming 

analysis tool. Counterfeit and 
abbreviated versions of actual 
computer instructions that are written 
in ordinary natural language. 



Preparation 

symbol /^p 



symbol 

indicate 



A flowchart 
the control, 



7? 

Radix The base number in a number 
system, e.g., the radix in the decimal 
system is 10. synonymous. 

RAM (Random Access Memory) 

A storage device structured so that the 
time required to retrieve data is not 

/ 



Relational An approach to 

r structuring data in such a way that the 
logical relationships are presented in 
interrelated tables. 

Relational symbol Symbols such as 
(>, <, or = ) that are used to compare 
two values in a conditional branching 
situation. 

Remote access Relating to ttfer 
communication with computer facility 
by a situation (or stations) that is 
distant from the computer. 

Robotics The study of the 

technology of programmable 
manipulators that are designed to 
move materials, parts, tools, or other 
specialized devices through a series of 
programmed steps. 

ROM (Read-Only Memory) Gene- 
rally a solid-state storage chip that's 
programmed at the time of its 
manufacture and may not be 
reprogrammed by computer users. 

Routine An ordered set of general 
^use instructions. 

RUN TIME The time required to 
complete a single, continuous 
execution of an object program. 



Scratchpad storage A memory 
space used for the temporary storage 



of data. 

memories 

circuits. 



Typically, 
high-speed 



scratchpad 
integrated 
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Semiconductor storage A memory 
device whose storage elements are 
formed as solid state electronic 
components on an integrated circuit 
chip. 



Sequential processing 

processing. 



See batch 



Serial access Descriptive of a 
storage device or medium where there 
is a sequential relationship between 
access time and the data location in 
storage, i.e., the access time is 
dependent upon the location of the 
data. Contrast with direct-access and 
random access. 



Serial interface An electrical^ 
interconnection that permits to bey 
moved one bit at a time over a single 
path. Contrast with parallel interface. 

Simplex transmission ^ The 

movement of data along a path that 
permits communication in only one 
predetermined direction 

Simulation To represent and analyze 
properties or behavior of a physical or 
hypothetical system by the behavior of 
system model. T his model is often 
manipulated by means of computer 
operations. 

Software A set of programs, 
documents, procedures, and routines 
associated with the operation of a 
computer system. Contrast with 
hardware. 

Descriptive of electronic fVp 

c 1 



Solid-state 

components whose operation depend; 
on the control of electric or magnetic 



phenomena in solids, 
transistors and diodes. 



such 




Sort To arrange data 
predetermined sequence.^ 



Source language The language that 
is an input for statement translation. 

Source program A computer 
program written in a source language 
such as BASIC, FORTRAN, 
COBOL, etc. 



/ 

Spooler program Software that 
allows the CPU to alternate between 
processing a user's ongoing activity 
and controlling another^ctivity such 
as printing. 

Spreadsheet program See electronic 
spreadsheet program. 

Statement In programming an 
expression or generalized instruction 
in a source language. 

Storage Descriptive of a device or 
medium that can accept data, hold 
them, and deliver them on demand at a 
later time. Synonymous with memory. 

Structured programming An 

approach or discipline used * n /^V 
designed and coding of computer^ 
program. The approach generally 
assumes the disciplined use of a few 
basic coding structures and the use of 
top-down concepts to decompose 
main functions into J^wer-level 
components for modular coding 
purposes. 

Supercomputer Computer systems 
characterized by their large size and 
very high processed speeds. Generally 
used for I complex scientific 
application. ^ 

Supervisor See executive routine. 

System (1) A grouping of integrated 
methods and procedures united to 
form an organized entity, (2) an 
organized grouping of people, 
methods, machines, and materials 
collected together to accomplish a set 
of specific objectives. 

System analysis A detailed step-by- 
step investigation of related 
procedures to see what must be done 
and the best way of doing it. 

System analyst One who studies the 
activities, methods, procedures, /am 
techniques of organizational systems 
in order to determine what actions 
need to be taken and how these actions 
can best be accomplished. V 

System commands The means by 
which programmer^v communicate 

/ 



with the operating system of the 
computer. 

System design The creation of 
alternative solutions to the problems 
uncovered in system analysis. The 
final design recommendation is based 
on cost effectiveness and other factors. 

Systems programming The 

development and maintenance of 
operating system software. 

-sh. 

Telecommunication Transmission 
of data between computer systems 
and/or terminals in different locations. 

Telecommuting Substituting work 
performed on computer-based work- 
stations and telecommunications 
networks in homes and neighborhood 
work centers for tasks performed in 
central office locations. 

Teleconferencing The electronic Sfa 
linking of geographically scattere^i 
people who are all participating at the 
same time. 

Terminal A device that perform I/O 
operations in a computer system 

Terminal symbol An oval-shaped 
figure used in a flowchart to indicate 
starting and termination points. 

Throughout The total amount of 
useful work performed by a computer 
system during a given time period. 

Timesharing The use of specific 
hardware by a number of other 
devices, programs, or people 
simultaneously in such a way as to 
provide a quick response to each of 
^the users. 

Top-down methodology A 

disciplined approach to organizing 
complexity by identifying the top- 
level functions in a system and then 
decomposing these functions into a 
hierarchy of understandable lower- 
level modules. 
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Unconditional transfer An 

instruction that always causes a branch 
in program control from the normal 
sequence of executing instructions. 

UPC (Universal Product Code) A 

machine-readable code of parallel bars 
used for labeling products found in 
supermarkets. 

User-friendly software A phrase 
that presumably describes a program 
or system that people with limited 
computing backgrounds will find easy 
to learn and/or use. 

Utility routine Software used to 
perform some frequently required 
process in the operation of a computer 
system, e.g., sorting, merging, etc. 



Value added network (VAN)oVA 
communications network operated by 
an organization that leases the 
facilities of a common carrier and then 
offers additional services to its 
customers. 



Volatile storage A storage medium 
that loses its contents in the event of a 
power interruption. 

Von Neumann bottleneck A 

reference to the fac^ that processing 
speed in a von Neumann machine is 
limited by the speed of (1) the circuits 
in the single channel used to carry 
instructions from primary storage to 
the control section, and (2) the circuits 
in the single data path between 
primary storage and the arithmetic- 
logic section. 
CV 

Von Neumann machine A computer 
system whose CPU has a single 
control, primary storage, and 
arithmetic-logic section. Such 
machine follows the design approach^ 
developed by John Von Neumann and \ 
others in the mid- 1940s. 



Videotext systems A general term 
used to describe personal 
computing/communications networks 
that permit interaction between people 
and stored data bases. 

Virtual storage Descriptive of the 
capability to use online secondary 
storage devices and specialized 
software to divide programs into 
smaller segments for transmission to 
and from internal storage in order to 
significantly increase the effective size 
of the variable internal storage. 



Visual display terminal A device 
capable of displaying keyed input and 
CPU output on a cathode ray tub£^ 

VLSI (Very Large Scale 
Integration) The packing of 

hundreds of thousands of electronic 
components on a single semiconductor 
chips. 

Voice-grade channels Medium- 
speed data transmission channels that 
use telephone communications 
facilities. ^4 



Winchester technology The name 
given to those types of rigid magnetic 
disk storage systems that are 
permanently housed (along with their 
access arms and read/write heads) in 
sealed, contamination-free containers. 
Winchester disk systems come in 
many sizes and storage capacities. 

Window A portion of the visual 
display screen used to show the 
current status of an application of 
interest. The display screen can be 
separated into several windows to 
simultaneously show the status of the 
different application in an integrated 
software package. 

Word A group of bits or characters 
considered as an entity and capable of 
being stored in one storage location. 



Word length The number 
characters or bits in a word. 



of 



Word processing The use 
computers to create, view, edit, sto: 
retrieve, and print text material. 



diffei 



Zone bits Used in different 
combinations with numeric to 
represent alphanumeric characters. 



ft 



GLOSSARY-Dictionary 



^<j$\rray 




Arithmetic/Logic Unit 



nm/- TTnit 



❖ Abacus 



❖ Access 



Artificial Intelligence 



0 

❖ Accumulator 



♦> Accuracy 



( ) 



A 

❖ Ascending 

❖ Assembler 



❖ Acronym 



Assembly program 



V 

Audio response ^ 



❖ ADA language^ 

/ 

❖ Address 



Auxiliary memory 



❖ jjClphabetic coding j^j^l 

4* 



0 



►> Auxiliary storage 



64 




❖ Bold lj^j^ 



^ ❖ Boolean algebra 



❖ Basic language 



❖ Binary code j^j^ 



Branch 



Browse 



0 



❖ Binary digit y 

0 s 



❖ Bit 



Bit per inch 



❖ Break ji ^Vg-jJ 
v Bubble memories 

❖ Buffer cj5>JI ujj^II 



❖ Bit per second 



Bus 



Byte 



❖ Blank 



❖ Block© 

A 




" v 



0^ 

❖ Cache 



65 



❖ Calculator 



|&lose... 



♦♦♦ Central Processing Unit 



❖ Command... 



4 



❖ Chain 



❖ Channel 

V 

0 s 

At 

❖ Charact$" ( ) 



❖ Comment < 

❖ Compiler 5jJ^>y 
JL-SJi-Jdu-JJS-Ji 

^•t ❖ Computer code j^p 



iff 



eck 



❖ Computer programming 



❖ Check bit 



❖ Chip 



❖ Connector 



A" 



if 



❖ C-language 



❖ Constant 



❖ Clear 



V 
❖ Control 



<9 



66 



* Control unit * jW^ 1 



Data communication 



Controller 



Copy 



Counter 



❖ Data field aJj^J^^ 



* Crash 



Cut 



0 



❖ Data files k cjS 

❖ Data flowchart 



^ *\ ❖ Data processing <^ J ^ 



iff 



l_j jjujL^JU CjULuII <LaJlx» 



> Cylinder <}J <3^i« /V\ 




❖ Data processor 



❖ Data retrieval 



> Data 0 



4 



♦♦♦ Dead time <j£ s 



c-Ajj <JaC c-tg-ljl 



ata base 



Dead Lock 



<9 



67 



❖ Dedicated 



❖ Delete 



^ururn ulp^ ^JaJ j 



❖ Design 



❖ Digit 



❖ Dummy instruction J^J 

/ 

❖ Dynamic storage 

IS 



it 



❖ Dimension^ 

❖ Direct access 

/ 

❖ Directory 




4^ *i ❖ Edit command jij=^ j* 1 



❖ Eject 



❖ Disk 



❖ Disk pack 

❖ Disk storage 



v Elapsed time 

/ 

❖ Error n^fessage 



♦^Escape 



A* 



ft 



♦> Execution 



^fcile updating ^ 

2$ 



❖ Exit 



❖ Find 



❖ Expert 



❖ Expert Systems 

4 

V 

❖ External storage 



♦> Floppy disk 

❖ Flowchart ^jU^I laJa* o 



1 



Folder 




❖ Font 



❖ Feed 



❖ Feedback 



V 



❖ Format 



4' 



❖ Fortran language 



❖ File 



0 



0 



♦♦♦ Frame ..0 



Cv 

❖ File label 



♦^Frequency 



<9 



69 



♦> Function 




4 



Hard disk 



❖ Gap J*" iJ '• 

❖ Gap length 

0 s 

❖ Gateway j^ja^U 



*> Hardware , Q> 

❖ Header 

❖ Help c^LuLu 



❖ General purpose computer 
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❖ Graphic display^^r 
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❖ Home computer 
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❖ Host 



❖ Hybrid computer $ 
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❖ Idle time 

❖ Illegal instruction jWj 

❖ linage 
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❖ Implementation j 



❖ I/O 



0* 



4 

vV 



♦♦♦ Inclusion u^-^ 



❖ I/O control system 



•> Indexes ^7 ji o-j^ 
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♦> Information retrieval 



^input/output channel 



❖ Information system 



❖ Inquiry 
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❖ Inhibit 



❖ Initialization V^^f P 
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❖ In-line subroutine 



❖ Instruction 

❖ Integer 
v Integer variable ^ jjii* 
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❖ Integrated circuit 



❖ Input 



❖ Input device c^lkjull jl^ 



❖ Integrated data processing 



❖ Input mode 

❖ Input terminal a^jLaj^, 
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❖ Intelligence 
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♦♦♦ Internal memory 

❖ Interpret 

❖ Interpreter 



❖ Inter-record gap 
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❖ Keyboard ^uliJI 
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Keyword 



❖ Interrupt 
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•:• Job 
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❖ Language interpreter 
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❖ Letter 



❖ Level 



❖ Library 



❖ Light pen 
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Logic 
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❖ Light sensor J**. 
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❖ Line printer 
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❖ Link 
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❖ Main storage 
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❖ Manual 
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❖ Marker reader U\ jS jl^ 
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❖ Menu 
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❖ Message 



0 
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❖ Microfilm : ^jj^ 
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❖ Move 
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❖ Mode^ 
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❖ New 
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^Optical scanner 
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❖ Options 
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❖ Output 
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❖ Overflow 
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Overload 



❖ Operand ^i^Jl 
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❖ Operating syste^Qr 
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❖ Page 



❖ Print 
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❖ Print setup. Q> 

❖ Printout 

>^ ^ ♦♦♦ Processor c^likx^l] ^JUJI 



>> Peripheral 



lA JJC- j 3 » jl Sail 



❖ Photocell "A&y± 



♦♦♦ Program 
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❖ Protocol 
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❖ Reader 



❖ Quasi-instruction 
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❖ Remote access J-^l 
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Restart 
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Run 
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♦> Sequence 
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❖ Serial 
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❖ Server 
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❖ Set 



❖ Shift 



❖ Show 



❖ Space 

v Special character 
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❖ Speech synthesis Jjj=^ 
♦♦♦ Spell checker 



❖ Sign 



❖ Step 



❖ Simplex 

❖ Software <-_ij^UJI cjU^jj 



❖ Stop bit ^ 
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♦> Structural programming 
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❖ System design 



♦> System software^ 



❖ Subprogram 



❖ System un 



init 



❖ Subroutine*, > 

❖ Subsystem 



❖ Supervisor 
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❖ Symbol 

❖ Symbolic language 




❖ Tabulation cjU^I aIj^ 
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❖ Tape 



^5- 
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♦> Thin film memory 

❖ Time-shaing 

❖ Track 



❖ Upload <^J^ ^> 



❖ Translator 
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❖ Transfere 
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❖ Voice output 
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❖ Window 
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❖ Word 
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❖ Write 
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□ ADLC: -Advanced Data 
Link 
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□ ADP: -Automatic Data 
Processing 

□ Algol : - Algorithmic 
language 
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Decimal 



Access 
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Design 
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CAN: -Cancel 

CBL: -Computer Based 

Learning 

CD: -Compact Disc 
CHKPT: -Checkpoint 
CLK:-Clock 



^s$:TR: -Counter 



A □ CTS: -Clear to send 
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CROM: -Control read only 
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System 
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□ DOS: -Disk Operating 
System 

□ DPM:-Data Processing 
Manager 



EOT: -End Of 
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□ ESC:-Escape 



3 



=3 




□ EDP : -Electronic Data 



Processing^ 



□ EDPM:-Electronic Data 



4« 

Processing Machine 



□ EDS: -Exchangeable Disk 
Store 
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□ EOJ:-EndOf Job 
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OR: -End Of Record 
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□ HZ: -Hertz 
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Algebraic 
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□ IDP: -Integrated Data 
Processing 
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□ Kb: -Kilobits 

□ KSR:-Keyboard 



A' 



end/Receive 



□ LC: -Lower case 




□ LE:-Less than or equal 
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□ LPM: -Lines per minute 
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□ MIS : -Management 
information 

System 

□ MPU : -Microproces sor 
unit 

□ MS: -Microsoft 
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□ MT: -Magnetic Tape 
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□ OMR: -Optical Mark 
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□ ROM: -Read Only 
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□ UPS:- Uniterruptable 



4 



Power Supply 
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□ SP:-Space 
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